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Islamic Finance in The Libyan Banks (methods and obstacles)
an Empirical Study on The Bank of Jamhuria

ABSTRACT: The attention of States and Governments, in developed and developing
countries, on financing projects has increased significantly in recent decades. This represented
in the issuance of laws and legislations, and the establishment of institutions and specialized
bodies in finance. In addition, finance has become a discipline in universities and specialized
institutes. Furthermore, scientific conferences and workshops were hold in order to support
and develop the topic of finance. Given that financing projects in Islam, we find that it derives
its position from the principles and the message of Islam religion, which ordered the attention
to the individual as a cornerstone in the process of development, and thus led into
establishment of Islamic financial institutions (Institution of Zakat, Awgaf Foundation,
orphans Fund Developmen Foundationt, and the Islamic Bank). The objective of the
establishment of Islamic banks was to liberate the Islamic nation from the economic
consequences and focus on the individual as a hub for development. Due to the significant
role that can be played by Islamic banks in the service of the community came this study to
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identify methods and obstacles of Islamic finance in the Bank of Jamhuria. Descriptive
analytical approach was used in conducting this study. Books, scientific journals and
specialized periodicals were secondary sources of the study, while personal interviews with a
sample of Jamhuria bank bankers in the Western Region from Libya were primary sources.
NVivo program was used in the analysis of these interviews. Finally, a set of results related to
methods and obstcales of Islamic finance were deduced, and recommendations were
suggested.

Keywords: Islamic banks, Islamic finance banking, Islamic finance obstcales.
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Abstract

This paper aims to analysis the growth effect of foreign direct investment (FDI) in
developing countries for the period from 1970 to 2005. In general, this paper tries to
find an answer to the following question:  Does FDI affect in economic growth
alone or does it depend on some condition should be available in the host country?

By applying GMM panel data technique, the paper finds that FDI has, in genera, a
positive growth effect, but the magnitude of this effect depends on the host country
conditions.

Keywords: Foreign direct investment; Absorptive capacity; Economic growth;
Sustainable economy; GMM Panel data framework; Developing countries.
JEL classification: F23; F36; F43; O16; O30
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LGROWTH | LFDI | LHC | LTG | LIFR | LMS | LDOP | L(1+IFL) | LGS | L(1+BMP) | LinitialGDPpc | LEFW
Mean 0.97 0.93 3.75 6.61 3.12 3.28 3.70 2.76 2.52 1.99 5.63 1.66
Max 1.38 2.38 4.66 6.82 6.55 5.34 531 8.85 3.69 2.39 6.22 2.01
Min -0.02 0.17 2.39 6.36 -0.64 1.02 2.07 0.02 1.42 0.00 4.62 1.04
Std. 0.30 0.50 0.53 0.18 1.68 0.73 0.55 1.44 0.32 0.74 0.32 0.21
%el\JIS 167 168 168 168 168 168 168 162 168 168 168 161

Elsalll B daadiuial) ¢l piall ol YY) 48 ghuna -2

LGRO |LFD | LHC |LTG | LIFR | LMS | LDO | L(I+IF | LGS | L(1+BM | LinitialGD | LEF
WTH | P L) P) Ppc W
LGROWT 1.00
H
LFDI 021* | 1.00
LHC 0.17** | 29* | 1.00
LTG 0.26%* - 033 [ 1.00
0.50
*
LIFR 0.08** | 044 | 067* | -053* | 1.00
*
LMS 020 | 0.6 | 049% | -0.27* | 0.41* | 1.00
*%*
LDOP 0.11* | 046 | 0.24* | 020 | 038 | 021 | 1.00
* *
L(1+IFL) -0.23* - 013 | 021* | -0.25* - - 1.00
0.26 024 | 041
* * *
LGS -0.03** - - -0.03 - 021 | - 0.05 | 1.00
021 | o0.10* 0.14* | * | 022
* * * *
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L(1+BMP) -0.03** 0.07 0.12 -0.23* | 0.24* | -0.12 | 0.04 | -0.15* | 0.11 1.00
*%x
LinitialGD -0.08* 0.08 - -0.08 -0.02 -0.05 | 0.00 - -0.01 0.05 1.00
Ppc 0.09* 01 0.13**
*
LEFW 0.17* 0.32 | 0.35* | -0.54* | 0.46* 041 | 0.22 -0.32* | 0.03 0.23* 0.03
* * *

wal) 2005-1970 5 idll (gabaBy) saill e el ia ) Slaiin) i dabiaia¥) s a8 1(3) Jsan
(two-step system GMM :aiaall (g2 il Jaa) sl 5l 4l

1 2 3 4 5 6 7
Lagged Growth -0.25** | -0.34** - -0.36** | -0.29** | -0.36* -0.54*
(0.029) | (0.023) | 0.42*** | (0.012) | (0.030) | (0.003) | (0.008)
(0.095)
LFDI 0.01*** | -2.38 3.58 -1.26 -2.08 -1.85 -9.21
(0.059) | (0.501) | (0.940) | (0.741) | (0.233) | (0.868) | (0.860)
LHC 0.57** | 0.45** | 0.76** | 0.14** | 0.64** | 0.34** | 0.08***
(0.017) | (0.018) | (0.020) | (0.045) | (0.043) | (0.030) | (0.089)
LGS -0.17** | -0.08** - - - -0.22%** | -0.48**
(0.040) | (0.049) | 0.36*** | 0.61*** | 0.99*** | (0.056) | (0.036)
(0.057) | (0.075) | (0.055)
L(1+BMP) -0.03** | -0.16** | -0.12** -0.05 | -0.05** | -0.16** -0.14
(0.041) | (0.026) | (0.047) | (0.823) | (0.040) | (0.022) | (0.764)
Africa -0.04** | -0.41** - -0.47** | -0.31** -0.21 | -0.37**
(0.048) | (0.043) | 0.21*** | (0.040) | (0.021) | (0.706) | (0.048)
(0.052)
Latin -0.02** | -0.09** | -0.45** -0.31 | -0.15** -0.22 | -0.34**
(0.012) | (0.040) | (0.031) | (0.516) | (0.018) | (0.711) | (0.019)
LFDI*LHC 0.74**
(0.013)
LTG -
0.99***
(0.075)
LFDI*LTG -0.42**
(0.010)
LIFR 0.37**
(0.026)
LFDI*LIFR 0.39**
(0.026)
LMS 0.28**
(0.039)
LFDI*LMS 0.67**
(0.030)
LDOP 0.14**
(0.032)
LFDI*LDOP 0.48**
(0.040)
LEFW 0.49**
(0.014)
LFDI*LEFW 5.53**
(0.019)
L(1+IFL) -
0.26***
(0.071)
constant 352x* | 417% | -1.14** | 354** | 1.59** | 2.63** | 1.26***
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(0.047) | (0.000) | (0.010) | (0.018) | (0.046) | (0.034) | (0.063)
Threshold Value 321 8.52 3.23 3.10 3.85 1.66
No. 126 130 130 130 130 130 124
Observations
No. Instrument 19 19 19 19 19 19 19
variables
P-Arellano- 0.245 0.462 0.137 0.481 0.304 0.537 0.135
Bond test for
AR(2) in first
diff.
P-Hansen test of 0.159 0.076 0.187 0.145 0.157 0.101 0.279
over id.
restrictions
P-Sargan test of 0.193 0.241 0.235 0.173 0.221 0.138 0.363
over id.
restrictions

P-values reported in parentheses. The system includes a time dummy variable for
each five-year period to account for period-specific effects. *, **, *** denote
significance at 1%, 5%, and 10%, respectively.
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EVALUATION OF HEALTH RELATED PHYSICAL FITNESS OF
ELEMENTARY SCHOOL STUDENTSIN LIBYA
D. SHUKRI EMHMED NANIS

I ntroduction:

Physical education is a necessity for the health and well-being of every student. As
a unique and essentia part of the total education program, physical education can
significantly enhance all aspects of development including health, physical fitness,
movement knowledge, academic performance, goal setting, self-esteem, and social
skills. Evidence continues to mount that regular physical activity can prevent and
manage coronary heart disease, which is the leading cause of death.

In 2009, Faktor study showed there is surely evidence supporting regular physical
activity participationin the primary and secondary prevention of numerouschronic
diseases.(p. 1)

At the same time, reports which make a relationship between increased physica

fitness and physical activity with reduce the cardiovascular diseases’ and all-cause
mortality have stimulated scientific interest in the assessment of both fitness and
activity. Several reports have discussed and recommended methods designed to obtain
reliable and valid data on activity and fitness. (Murphy et a, 1988). (p. 708)
In addition, health related physical fithess involves of physiological functioning that
promotes good heath and provides the resources for individuals to successfully
perform their daily activities without undue fatigue. Most authorities agree that this
involves cardiovascular function, strength, muscular endurance, and flexibility. Level
of fatness is another important indicator of overall health related fitness. (Jerry et al.,
1988). (p. 33)

1.1 Statement of the problem

First of al, the matter of physical fithess started to draw the attention of many
countries of the world after the machine became nearly everything in human life,
which had a negative effect on the level of fithess of the mgjority of children and
youth, and as a result of that was the spread of deviations of the stature and the
decreasing resistance of the body to diseases and the levels of obesity greatly
increased with al the diseases accompanied with it which lead to the loss of so many
lives.

It is common assumption that physical activity in childnhood and adolescence is
beneficial to hedth and that, conversely, physical inactivity in these periods is
detrimental to health. Although, there are many health issues that are important to
children as overweight, type 2 diabetes, cardiovascular disease risk, skeletal health
and mental health. (Smith & Biddle, 2008). (p.31)

Second, in schools the live of individuals changed, instead of student’s total
freedom of movement, they now have to sit in classrooms for long hours in a specific
position causing strain of muscles. At the seam time physical activity and physical
fitness tests didn’t get much attention from the teachers of physical education in
Libya, it was noted that tests of physical fitness related to health are less heeded than
tests of physical performance and dexterity, which necessitates conducting researches
and studies, for this matter which is considered essential for members of the Libyan
society, which is the thing that drew the attention of the researcher to investigate the
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Libyan standards in tests of physical fitness and compare it to the standard of their
counterparts in other countries of the word, and that is the problem of the research
which takes from in evaluating the elements of physical fitness related to hedth of
students of elementary education in the city of Zuwara, Aljmeel and Regthaleen.

Aims of theresearch

Evauating the elements of physical fitness related to health of students of
elementary education of Libya, and Comparing their level with students of other
countries according to the availability of data.

1.2 Resear ch hypotheses

1. There are differences of statistical indications between the levels of students of
elementary education (city of Zuwara, Aljmedl and Regthaleen) in the elements of
muscular strength, and body composition in favor to Zuwarastudents.

Material and Research Methods

The researcher compared the elements of physica fitness related to health of
elementary school students in Libya. AAHPERD health related physical fithess test
manual study (1983) showed that the norms are to be used to evauate student
performance. Students were evaluated in four components of health related fitness
which were muscular strength, cardiorespiratory endurance, body composition and
flexibility by sit-up, 1mile run, skinfold caliper and sit and reach, respectively. The
tests were conducted in a hole except 1 mile run was performed in a field. The
researcher used some tools in these tests which were a stop watch, skinfold caliper, sit
and reach box and cons. The researcher described the tools and instruments, the study
organizationand data analysis. (p. 9)

3.1 Resear ch sample

The researcher selected approximately six elementary schools located in different
counties namely Zuwara, AlJemel and Regdal een which were used as sources of data.
The students were 5" and 6™ grade pupils aged 10-11 years. At least 311 students
were tested. The advantage of this Method was giving a chance for al the students to
be tested. (n=311). According to Trochim, 2001, a study showed the methods that
follow can be considered subcategories of purposive sampling methods. The
researcher chooses highest schools in terms of the number of students. You might
sample for specific groups or types of people as in modal instance, expert, or quota
sampling. The researcher selected a sample using purposive sampling to provide the
first patch of data. The sample comprised of 100 participants for each county however
some of the participants were absent or sick. (p. 56)

3.2 Toolsand Instruments

A pilot study was completed to ensure clarity and how the research procedures are
applied in this study. The actual fitness testing was performed within a fitness tests
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that contained the following stations: sit-ups, sit and reach, skinfold measures and the
one mile run/walk.

Data Analysis:

In 2005 Jerry et a study showed that statistics are ssimply an objective means of
interpreting a collection of observation. Various statistical techniques are necessary to
describe the characteristics of data, test relationships between sets of data and test the
differences among sets of data. The researcher therefore analyzed the data using basic
statistical procedures which are the mean, standard deviation, skewness, the
percentile, analysis of variance and regression. The researcher also usedSAS and
SPSS statistical application programsto illustrate the outcome.(p. 97)

The statistical procedures used by the researcher to analyze the data are follow as:

The mean.

Standard deviation.
Skewness.

The percentile.
Analysis of variance.
Regression.
Graphics.

Tables.

ONOoOO~WDNE

Descriptive statistics were performed on all health related fitness components.
Analyzes of variance were also calculated to determine significant differences (p
< .05) between the subjects for the three cities in terms of the health-related
components as regards to physical fitness. Current physical fitness levels were
then evaluated by health-related criteria for each component of health related
physical fitness. These components were: muscular strength, flexibility, body
composition and cardiorespiratory endurance.

Related studies
Assessment of physical fitness of elementary school children

According to Wight (1985) many young people are not getting enough exercise or

teaching in the public schoolsystems.Also, 57 percent of youngsters between ages 6
and 17 unable to meet standards of fitness regarded as attainable by the average
healthy child. A few children in 5 grades through 12 attend daily physical education.
The purpose of this study was to examine selected fitnesstest data from 1979-1984
from the Lubbock IndependentSchool District in order toassess current levels
offitness of 4, 5, and 6™ graders, examine the 6 yeartrend for each of the grade levels,
and compare locafitness norms to TAHPERD state and AAHPERD national
norms,where applicable. The researcher’s hypothesis was the 4™, 5" and 6™ graders
of the L.I.S.D. willscore above the Texas and National norms on the majorityof
fitness items, and current 1983/1984 elementary school age students willscore higher
on fitness tests items than those youngstersin 1979/1980.
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Moreover, the researcher dealt with research methods and statistics in his paper,
with using purposive sample to choose his sample which were 5 elementary schools
located in Lubbock, Texas were used as source of data.The researcher selected three
tests in his study which were arm hang,sit up, and 1-mile run to evaluate muscular
strength and endurance of the arms and shoulders, muscular endurance and strength of
abdominal region, and cardiorespiratory endurance. The researcher used computer
which used the Texas Tech Network System. School code number, year, grade level,
student code number, sex, height, weight, birthdate, row score and a percentile for
each test were encoded for each student. The researcher analyzed the data by using
SPSS program, and the statistical procedures were means which is commonly used
method of describing central tendency, standard deviationsthat is important to use to
indicator of dispersion,maximum and minimum raw scores. He analyzed the data by
one way analysis of variance (ANOVA) also isallowing the evaluation of the null
hypothesis between two or more group means, and polynomia contrast. The ANOVA
was performed to test if the means, byyear, of the fitness tests were significantly
different. The polynomial contrast was performed to determine if linearityexisted in
the means for all six years of eachfitness test, indicating a change of status in fitness.
The researcher used analysis of variance (ANOVA) because his sample was more
than two groups which is 5 elementary school.

Comparing health related physical fitness and activity between old order
Mennonite children in Ontario and rural children in Saskatchewan

David study (2003) showed that temporal trend researchin some components of
health-related physical fitness and activity among young people are lacking. However,
the increasing prevalence of overweight and obesity in young people over the last
couple decades has created speculation of secular deterioration in health-related
physical fitness and activity. In an effort to address thespeculation, this research
project compared health-related physical fithess and activity between two groups of
children: Old order Mennonite children in southwestern Ontario, who live an agrarian
lifestyle which does not include motorized transportation, computer use, or television
viewing and rural children in centra Saskatchewan, who live a contemporary
Canadian lifestyle. The Canadian Physical Activity, Fitness, and Lifestyle Appraisal
(CPAFLA) was used to measure health-related physical fitness. The CPAFLA is a
battery of tests measuring anthropometry (standing height, body mass, skinfolds, and
waist girth), cardiorespiratory endurance (step test), and musculoskeletal fitness
(handgrip strength, push-ups, partia curl-ups, and trunk forward flexion).The aim of
this research project was to compare health-related physical fitness and activity
between Old Order Mennonite children in southwestern Ontario and rural children in
central Saskatchewan, both groups aged 9 to 12 years. There were two hypotheses in
this research project: First, that Old Order Mennonite children would be more
physically fit in hedth-related components than rural children in centra
Saskatchewan. Second, those Old Order Mennonite children would be more
physically active than rural Saskatchewan children.

At the same time, the researcher dealt with the meaningful and useful research
methods and statistics in his paper. He selected the sample at random of the families,
and the number of the sample was 289 children. The researcher used two items when
he deciding on the size of the sample for this research project; statistical power, and
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feasibility. The researcher used some statistics procedures in his project to obtain the
outcomes, which were t-test, univariate analysis of covariance, and a multivariate
analysis of covariance. An anaysis of covariance, whether univariate ormultivariate,
is a convenient way of equating groups statistically on factors or covariates, which
may influence the dependent variables. The researcher used these tests to compare
between the two groups which the tests were cardiovascular endurance, muscular
strength, muscular endurance and flexibility.

Physical activity and health related physical fitnessin Taiwanese adolescents

Huang and Malina(2002) study showed that the association between habitual
physical activity and health related physical fitness in children and adolescents needs
further study, especially in different cultura contexts. The study of Taiwanese
adolescents is relevant because low levels of physical activity and fitness during
adolescence may underlie the potential for several health problems in adults, although
the link between activity and fitness during youth and adult health is not clearly
established. Therefore, the researcher’s aim in this study considered in the
relationship between physical activity and hedth related physical fitness, and
evaluated 282 Taiwanese adolescents 12-14 years of age. The subjects were randomly
selected from the 7, 8" and 9" grades in two junior high schoolsin Taiwan. Physical
activity was estimated as total daily energy expenditure and energy expenditure in
moderate to vigorous physical activity from 24 hours activity records for three days,
two week days and one weekend day. Health related fitness was assessed as the one
mile run for cardiorespiratory, timed sit up for abdominal strength and endurance, sit
and reach for lower back flexibility. And subcutaneous fatness for sum of the triceps,
subscapular, suprailiac, and medial calf skinfold.

Also, the researcher dealt with research methods and statistics in his paper and
began by selecting the sample at randomly from the 7" through 9" grades in two
junior high schools. The sample was 282 Taiwanese adolescents, 138 boys and 144
girls. The researcher used three tests to evaluate three components of physical fitness
related health which is 1 mile run to evaluate cardiorespiratory, timed sit up to
evaluate muscular strength and endurance and sit and reach to evauate flexibility.
The researcher used the partial correlation and analysis of covariance to evaluate the
relationship between energy expenditure and indicators of health related physical
fitness. Partial correlations control the age and were computed between estimated
energy expenditure and the four physical fitness variables in the total sample and
separately for males and females. At the same time, analysis of covariance was used
to compare the health rel ated fitness of active and inactive boys and girls.

Evaluation of health related physical fithess of elementary school students in
Libya.

According to Nanis study (2004) people shouldhave knowledge of health-related
physical fitness relating tothe health and well-being of individuals. Although the
benefitsof health-related physical fitness have been well documented, so inactivity
leads to the risk of diseases.Few studies have examined the level of health-related
physicalfitness knowledge among allied-health professions.The study evaluated the
elements of physical fitness related to health of students of elementary school, and
compared the level of the elements of physical fitness related to health of students of
the great Jamahiriya with students of other countries according to the availability of
data, and the hypothesis are differences of statistical indications between the levels of
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students of elementary education (city of Zuwara, Aljmeel and Regthaeen) and their
counterparts from the USA in the elements of muscular strength and body
composition in favor of the students of Libya, also, the elements of cardiorespiratory
and flexibility in favor of the students of the USA. The researcher used a set of fitness
tests related to health to get results to present the realistic outcomes toofficials who
take care for physical activity, which isthe basis of health as we know.

The researcher used research methods to select the sample. He selected the sample
at randomly. Thesample consisted of 505 students from three different cities (Zuwara,
Al Gemeel and Regdaleen) age (12-15) year. The students evaluated in four elements
of physical fitness related to health which was muscular strength was tested used sit
up test, cardiorespiratory was tested used 9 min run, body composition was tested
used skinfold and flexibility was tested used sit and reach. After that the researcher
used statistics procedures to analysis the measurementresults.Also, the researcher
used statistics procedures to analyze the data by mean, standard deviation, percentile
and analysis of variance to obtain the realistic outcomes.

Reliability of health-related physical fitnesstests inEur opean adolescents

Ortega et a study (2008) showed that health-related physical fitness includes the
characteristics of functional capacity and is affected by the physical activity level and
other lifestyle factors. Maintaining an appropriate level of hedth-related physical
fitness allows a person to meet emergencies, reduce the risk of disease and injury,
work efficiently, participate and enjoy physical activity (sports, recreation, leisure)
and look one’s physical best. A high health-related physical fithess level focuses on
optimum health and prevents the onset of disease and problems associated with
inactivity at all ages. The aim of study is to examine the reliability of a set of health-
related physical fitness tests used in the European Union-funded Healthy Lifestyle in
Europe by Nutrition in Adolescence(HELENA) Study on lifestyle and nutrition
among adolescents. A set of physical fitness tests was performed twice in a study
sample, 2 weeks apart, by the same researchers.

The researcher dealt with the research methods and statistics procedures to analyze
the data. The sample selected from cities in different country, Athens and Heraklion
(Greece), Dortmund (Germany), Ghent (Belgium), Lille (France), Pe cs (Hungary),
Rome (Italy), Stockholm (Sweden), Vienna (Austria) and Zaragoza (Spain). The
sample consists of 240 adolescents who participated in the Helen study. The
researcher used a set of physica fitness test to assess the components of physica
fitness related to health which are sit and reach was used to assess flexibility, hand
grip was used to assess the strength, standing broad jump used to assess explosive
strength, The Bosco protocol is composed of three different jumps used to assess,
explosive strength, elastic and intramuscular coordination capacity, bent arm hung
used to assess muscular endurance, 4x100 shuttle run used to assess speed, agility and
coordination, 20-m shuttle run used to assess cardiorespiratory. The statistics
procedures were mean, standard deviation and one way ANOVA.

Resultsfor all districtswho participated in the experiment

The tables below show the values for al participants who participated within
the experiment to measure the four components of physical fitness related health,
cardiorespiratory endurance (1 mile run), muscular strength (sit-up test for
abdominal), body composition (triceps and subscapular) and flexibility (sit and

6 " JL*J\ sdat " g';o-u\ s



[}
2016 .., | EYALUATION OF HEALTH RELATED PHYSICAL FITNESS OF ELEMENTARY
¢ 77 | SCHOOL STUDENTSIN LIBYA .

reach for back). The tables show the values of mean, standard deviation,
skewness, percentile, regression and analysis of variance. The tables illustrate a
comparison between the three cities: Aljmeel, Regthaleen and Zuwara. SAS and
SPSS statistical application programs were used to obtain the results.

Table (1) minimum, maximum, mean, std, std.err and skewness for high,
weight, cardiorespiratory, strength, flexibility and skinfold in different cities
and ages.

N= 311
Minimum | maximum Mean Std SlEkE Skewness
of mean

High 120.00 170.00 141.832 | 9.405 0.533 0.44

Weight 23.00 75.00 42.398 | 10.592 0.006 0.76

Cardio 8.35 16.20 10.957 1.578 0.089 0.66

Strength 1.00 45.00 20.045 | 11.690 0.662 0.11
Flexibility 1.00 29.00 13.865 | 6.024 0.341 0.22

Skinfold 6.000 63.000 17.546 | 9.973 0.565 1.95

Table (1) shows the mean + std value for height, weight, cardiorespiratory, muscular
strength, flexibility and skinfoldare (141.832 + 9.405), (42.398 +10.592), (10.957 +
1.579), (20.045 + 11.690), (13.865 + 6.024), skinfold is (17.546 + 9.973) respectively.
The skewness appears homogenous of the sample. The values are less than (+3 & -3).

Table (2) minimum, maximum, mean, std, std.err and skewness for high, weight,

cardiorespiratory, strength, flexibility and skinfold in different cities age 10.
N= 139

Minimum | maximum Mean Std SIS Skewness
of mean

high 120.000 165.000 139.820 | 8.966 0.760 .799
Weight 26.000 75.000 42.295 | 11.038 0.936 .807
Cardio 8.590 16.200 10.953 1.495 0.126 2.355
Strength 1.000 45.000 19.410 | 11.054 0.937 .218
Flexibility 1.000 29.000 14.007 | 6.192 0.525 .027
Skinfold 6.000 63.000 16.647 | 9.794 0.830 445

Table (2) refers to the mean + std value for height, weight, cardiorespiratory, strength,
flexibility and skinfoldare(139.820 + 8.966), (42.295 + 11.038), (10.953 +1.495),
(19.410 + 11.045), (14.007 + 6.192), (16.647 + 9.794) respectively. The skewness
appears homogenous of the sample. The values are less than (+3 & -3).

Table (3) minimum, maximum, mean, stdstd.err and skewness for high, weight,

cardiorespiratory, strength, flexibility and skinfold in different cities age 11.
N=172
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Std.Error

Minimum | maximum | Mean Std of mean Skewness
high 120.000 170.000 | 143.459 | 9.462 0.721 733
Weight 23.000 75.000 42482 | 10.249 0.781 .196
Cardio 8.350 16.200 10.961 1.647 0.125 1.686
Strength 1.000 45.000 20.558 | 12.188 0.929 229
Flexibility 1.000 29.000 13.750 5.900 0.450 .140
Skinfold 7.000 54.000 18.273 | 10.084 0.769 796

Table (3) shows the mean + std value for height, weight, cardiorespiratory, strength,
flexibility and skinfoldare (143.459 + 9.462), (42.482 + 10.249), (10.961 +1.647),
(20.558 +12.188), (13.750 = 5.900), (18.273 +10.084) respectively. The skewness
appears homogenous of the sample. The values are less than (+3 & -3).

Table (4) minimum, maximum, mean, std, stderr and skewnessfor high, weight,
cardiorespiratory, strength, flexibility and skinfold in Aljmeel city.
N=92

Minimum | maximum | Mean Std SIS Skewness
of mean
high 120.000 165.000 | 142.684 | 9.924 1.034 .396
Weight 28.000 75.000 48.184 | 10.454 1.089 .156
Cardio 8.590 16.200 10.910 | 1.621 .1690 1.621
Strength 1.000 45,000 20.021 | 13.317 1.388 .342
Flexibility 2.000 29.000 14.478 | 6.632 .691 155
Skinfold 7.000 54.000 19.445 | 11.059 1.153 918

Table (4) appears the mean + std value for height, weight, cardiorespiratory, strength,
flexibility and skinfoldare (142.684 + 9.924), (48.184 + 10.454), (10.910 +£1.621),
(20.021 £ 13.317), (14.478 £ 6.632), (19.445 + 11.059) respectively. The skewness
appears homogenous of the sample. The values are less than (+3 & -3).

Table (5) minimum, maximum, mean, std, stderr and skewness for high, weight,
cardiorespiratory, strength, flexibility and skinfold in Reghdaleen city.
N=103

Std.Error

Minimum | maximum | Mean Std of mean Skewness
high 127.00 165.000 140.621 | 8.049 793 1.294
Weight 28.00 75.000 39.048 8.536 8411 744
Cardio 8.350 16.200 11.021 1.659 163 2.269
Strength 1.000 44.000 22.621 | 11.475 1.130 .092
Flexibility 1.000 28.000 13.733 | 5.663 .558 -.160
Skinfold 7.000 63.000 17.456 | 10.238 1.008 617

Table (5) showed the mean + std value for height, weight, cardiorespiratory, strength,
flexibility and skinfoldare (140.621 + 8.049), (39.048 + 8.536), (11.021 + 1.659),
(22.621 £ 11.475), (13.733 £ 5.663), (17.456 + 10.238) respectively. The skewness
appears homogenous of the sample. The values are less than (+3 & -3).
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Table (6) minimum, maximum, mean, std, stderr and skewnessfor high, weight,
cardiorespiratory, strength, flexibility and skinfold in Zuwar a city.
N= 116

Std.Error

Minimum | maximum | Mean Std of mean Skewness
high 120.000 170.000 | 142.232 | 10.049 .933 .835
Weight 23.000 75.000 40.784 | 10.576 .891 430
Cardio 8.350 16.200 10.938 | 1.480 137 1.855
Strength 1.000 42.000 17.776 | 10.006 .929 130
Flexibility 1.000 28.000 13.495 | 5.840 542 190
Skinfold 6.000 48.000 16.120 8.568 795 463

Table (6) alude to the mean £+ std value for height , weight , cardiorespiratory,
strength, flexibility and skinfoldare (142.232 +10.049), (40.784 +10.006), (10.938
+1.480), (17.776 +10.006), (13.495 + 5.840), (16.120 +8.568) respectively . The
skewness appears homogenous of the sample. The values are less than (+3 & -3) .

Table (7) minimum, maximum, mean, std and stderr for high, weight,

cardiorespiratory, strength, flexibility and skinfold for age (10) Aljmeel city.

N=41

Minimum maximum Mean Std =LA

of mean

high 130.000 165.000 144.853 | 8.948 1.397

Weight 30.000 75.000 49.756 | 10.697 1.670

Cardio 8.590 14.300 10991 | 1488 0.232

Strength 1.000 45,000 20170 | 12.899 2,014

Flexibility 2.000 29.000 14292 | 6.404 1.000
Table Skinfold 7.000 51.000 17.804 | 8608 1.344 7)
shows the mean + std value for height , weight , cardiorespiratory, strength,

flexibility and skinfoldare (144.853 +8.948), (49.756 +10.697), (10.991+ 1.488),
(1.000 + 45.000), (20.170 +12.899), (14.292 +6.404), (17.804 +8.608) respectively .

Table (8 minimum, maximum, mean, std and stderr for high, weight,
cardiorespiratory, strength, flexibility and skinfold for age (10) Reghdaleen city.

N= 42
Minimum maximum Mean Std lilEer
of mean
high 127.000 165.000 138.214 7.501 1.157
Weight 28.000 75.000 38.714 9.850 1.520
Cardio 8.590 16.200 10.861 1.554 0.239
Strength 1.000 40.000 20.690 10.632 1.640
Flexibility 1.000 28.000 14.142 6.022 0.929
Skinfold 7.000 63.000 16.881 12.155 1.875
Table (8)

refers to the mean + std value for height , weight , cardiorespiratory, strength,
flexibility and skinfoldare (138.214 £7.501), (38.714 +9.850), (10.861 +1.554),
(20.690 £10.632), (14.142+ 6.022), (16.881 +12.155) respectively .
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Table (9) minimum, maximum, mean, std and stderr for high, weight,
cardiorespiratory, strength, flexibility and skinfold for age (10) Zuwar a city.

Table (9)

N= 56

Minimum maximum Mean Std SIS

of mean
high 120.000 165.000 137.339 8.626 1.152
Weight 26.000 66.000 39.517 9.540 1.274
Cardio 8.590 14.300 10.993 1.480 0.197
Strength 1.000 42.000 17.892 9.863 1.318
Flexibility 1.000 28.000 13.696 6.257 0.836
Skinfold 6.000 44,000 15.625 8.635 1.153

alude to the mean = std value for height, weight, cardiorespiratory,
strength, flexibility and skinfoldare (137.339 £8.626), (39.517 +9.540), (10.993
+1.480), (17.892 +9.863), (13.696 +6.257), (15.625 +£8.635) respectively.

Table (10) minimum, maximum, mean, std and stderr for high, weight,
cardiorespiratory, strength, flexibility and skinfold for age (11) Aljmeel city.

N=51

Minimum maximum Mean Std SIS

of mean
high 120.000 162.000 140.941 10.404 1.457
Weight 28.000 71.000 46.921 10.184 1.426
Cardio 8.590 16.200 10.845 1.732 0.242
Strength 1.000 45,000 19.902 13.771 1.928
Flexibility 3.000 29.000 14.627 6.870 0.962
Skinfold 8.000 54.000 20.764 12.623 1.767

Table (10) appears the mean

+

std value for height, weight, cardiorespiratory,

strength, flexibility and skinfoldare (140.941 +10.404), (46.921 +10.184), (10.845
+1.732), (19.902 + 13.771), (14.627 £6.870), (20.764 £12.623) respectively.

Table (11) minimum, maximum, mean, std and stderr for high, weight,

cardiorespiratory, strength, flexibility and skinfold for age (11) Reghdaleen city.

N=61

. . Std.Error

Minimum maximum Mean Std of mean

high 127.000 160.000 142.278 8.052 1.031
Table Weight 28.000 58.000 39.278 7.578 0.970 (11)
shows Cardio 8.350 16.200 11.132 1.732 0.221 the
mean = | Strength 2.000 44.000 23.950 11.925 1.526 std
value Flexibility 1.000 28.000 13.450 13.450 0.696 for
) Skinfold 7.000 48,000 17.852 8.765 1.122 )

height , weight ,

cardiorespiratory,
+7.578), (11.132 +1.732), (23.950 +11.925), (13.450 +13.450), (17.852 +8.765)
respectively .

strength, flexibility and skinfoldare (142.278 £8.052), (39.278

Table (12) minimum, maximum, mean, std and stderr for high, weight,
cardiorespiratory, strength, flexibility and skinfold for age (11) Zuwar a city.

N= 60
- . Std.Error
Minimum maximum Mean Std of mean
High 129.000 170.000 146.800 9.140 1.180
Weight 23.000 75.000 41.966 11.412 1.473
Cardio 8.350 16.200 10.886 1.491 0.192

10
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Strength 1.000 42.000 17.666 10.219 1.319
Flexibility 2.000 24.000 13.308 5.468 0.706
Skinfold 7.000 48.000 16.583 8.551 1.104

Table (12) refers to the mean + std value for height, weight, cardiorespiratory,
strength, flexibility and skinfoldare (146.800 +9.140), (41.966 +11.412), (10.886
+1.491), (17.666 £10.219), (13.308 +5.468), (16.385 +8.551) respectively.

4.2 Part 2: Analysisof variancefor all districts.

Tables showed the significance differences or non-significances differences between
the city, age, city and age in the components of health related physical fitness. It was
significance differences in muscular strength and body composition in favor to
Zuwaracity.

Table (13) Analysis of variance for factors affecting on cardiorespiratory
endurance model (1)

Source DF ANSOSVA s“élfi?e Va']:ue Pr>F
Age 1 0.005 0.005 0.00 0.962
Ctiy 2 0.668 0.334 0.13 0.876
City*Age | 2 2.642 1321 | 052 0.593
Error 305 769.546 2.523
Total 310 772.862

ANOVA for factors affecting on cardiorespiratory are shown in the table (13). None
of factors age, city and interaction between city and age affected cardiorespiratory
endurance significant which are (0,962), (0,876), (0,593), respectively (p > 0.05)

Table (14) Analysis of variance for factors affecting on muscular strength model

1)

Mean
Source DF ANOVA SS Square F Value Pr>F
Age 1 101.325 101.325 0.76 0.385
City 2 1281.007 640.504 4.79 0.009
2 166.202 83.101 0.62 0.538
City* Age
305 40818.833 133.832
Error
310 42367.369
Total

ANOVA for factors affecting on muscular strength are shown in the table (14). It can
observed that effects of age and city*age are not significant which are (age=0,385,
city*age=0,538), (p > 0.05), but the effect of city is significant which is (0.009), (p <
0.05).

Table (15) compression of means by Duncan for factors effecting muscular
strength.
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**Highly significant at level 1%

The same letters are non-significantly different (a), (b) refersto significantly different.
Table (15) showed that there is no significantly different in age and city and age, but
there is significantly different in city (0.009), (17.77 £ 10.006) which is Zuwara on
muscular strength trait.

Table (16) Analysis of variance for factors affecting on flexibility model (1)

Source DF ANOVA SS T F Value Pr> F
Square
Age 1 5.085 5.085 0.14 0.7098
Ctiy 2 52.215 26.108 0.71 0.4913
2 13.737 6.868 0.19 0.8292
City*Age
305 11178.789 36.651
Error
310 11249.828
Total

ANOVA for factors affecting on flexibility are shown in the table (16). It can observe
that effects of age, city and city*age are not significant on flexibility, which are
(0.7098, 0.4913, and 0.8292) respectively, (p > 0.05)

Table (17) Analysis of o - variance for factors
. . ity
affecting on skinfold 20,02+ 13317 model (1)
Aljmed a
Regthaleen 22.62 +11.475
a
Zwara 17.77 + 10.006
b
Age NS
10 19.41 +11.054
a
11 20.55+12.188
a
Cityx Age NS
Aljmedl x 10 20.17+ 12.90
Aljmeel x 11 19.90+ 13.77
Regthaleen x 20.69+ 10.63
10
Regthaleen x 23.95+ 11.92
11
Zwara x 10 17.892+ 9.86
Zwara x 11 17.66+ 10.22
Mean
Source DF ANOVA SS Square F Value Pr>F
Age 1 203.190 203.190 2.06 0.15
Ctiy 2 568.482 284.241 2.89 0.05
2 46.001 23.000 0.23 0.79
City*Age
305 30015.400 98.411
Error
310 30833.074
Total
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ANOVA for factors affecting on skinfold are shown in the table (17) there are none
of factors age and interaction between city and age affected cardiorespiratory

significant which are City - (015, 0.79)
respectively (p > Aljmedl 1944+11.059 a | 0.05), but thereare
significantly different Regthaleen 1745+10238 a | by city whichis0.05
Zwara 1612+ 8568 b
<0. .
( P 0.05 ) Age NS
10 16.19 +
11 18.27 +
Cityx Age NS
Aljmeel x 10 17.80 + 8.60
Aljmeel x 11 20.76 + 12.62
Regthaleen x 10 16.88+ 12.15
Regthaleen x 11 17.85+ 8.76
Zwara x 10 15.62 + 8.63
Zwara x 11 1658 + 8.55

Table (18) Compression of means by Duncan for factors effecting skinfold.
**Highly significant at level 1%

The same letters are non significantly different (a), (b) refersto significantly different.
Table (18) showed that there is no significantly different in age and city and age, but
there is significantly different in city (0.05) (16.12 + 8.568) which is Zwara on
skinfold trait.

Regression coefficient valuesfor height and weight for the elements of health
related physical fitness.

There are effects of height and weight in the all the elements of health related physical
fitness, some of them increase and the others decrease.

Table (19) Analysis of variance for factors affecting on cardiorespiratory
endurance model (2)

Anova Mean F

Source DF SS Square | Value Pr>F
Age 1 0.114 0.114 0.05 0.828
Ctiy 2 6.913 3.456 1.43 0.241

City*Age 2 2.485 1.242 051 0.599

Height 1 2573 2573 1.06 | 0.303
Weight 1 | 35608 | 35608 | 14.71 | 0.001
ANOVA  for Error 303 | 733490 | 2.420 factors
affecting on ‘ '
Total 310 | 772.862

cardiorespiratory endurance, model (2) are noticed in the table (19). All factors
affected cardiorespiratory endurance trait were not significant which are (0.828,
0.241, 0.599, 0.303) (p > 0.05), except effect of weight was significantly different
which is 0.001, (p < 0.01)

Table (20) Regression of cardiorespiratory endurance on height and weight.
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Intercept | 10.96 £1.50

Height -0.011+0.01

Weight | 0.037 +0.009
Regression of height and weight in cardiorespiratory endurance were observed in
table (20). From results above it can derives that if the height increase 1cm the
cardiorespiratory endurance will decrease by 0.011, will if the weight increase 1kg the
cardiorespiratory endurance will increase by 0.037.

Table (21) Analysis of variance for factors affecting on muscular strength model

2)

Source DF Anova SS S'\(/::Sg:]e Va'Tue Pr>F
Age 1 27.247 27.247 0.21 0.647
Ctiy 2 1213.926 606.963 4.66 0.010
City*Age 2 212.478 106.239 0.82 0.443
Height 1 210.670 | 210670 | 1.62 | 0.204
Weight 1 1324.360 | 1324.360 | 10.16 | 0.001
Error 303 39493434 | 130.341
Total 310 42367.369

ANOVA for factors affecting on muscular strength, model (2) are noticed in the table
(21). All factors affected muscular strength trait were not significant which are
(age=0.647, city and age=0.443, height=0.204) ( p > 0.05) , except effect of city and
weight were significantly different which are (city=0.001, weight=0.001) ( p < 0.01)

Table (22) Regression of muscular strength on heightand weight.

Intercept | 12.31+11.04

Height 0.10+0.08

Weight -0.23+0.07

Regression of height and weight in muscular strengthwere observed in table (22).
From results above it can derives that if the height increase 1cm the strength will
increase by (0.10), whileif the weight increase 1kg the strengthwill decrease (0.23).
Table (23) Analysis of variance for factors affecting on flexibility model (2)

ANOVA Mean F
Source DF SS Square | Value Pr>F
Age 1 2.106 2.106 0.06 0.809
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Ctiy 2 123.566 61.783 171 | 0.183
City*Age 2 5.610 2.805 0.08 | 0.925
Height 1 11.0138 11.013 0.30 0.581
Weight 1 142.736 142.736 3.94 0.048
Error 303 10965.875 | 36.191
Total 310 | 11249.828

ANOVA for factors affecting on flexibility, model (2) are noticed in the table (23).
All factors affected flexibility trait were not significant which are (0.809, 0.183,
0.925, 0.581) ( p > 0.05, except effect of weight was significantly different which is
0.048, (p<0.05)

Table (24) Regression of flexibility on heightand weight.

Intercept | 19.83 £5.82

Height -0.02+0.04

Weight | -0.07 +0.04

Regression of flexibilityon height and weight are observed in table (24). From results
above it can derives that if the height increase 1cm the flexibilitywill decrease by
(0.02), whileif the weight increase 1kg the flexibilitywill decrease (0.07).

Table (25) Analysis of variance for factors affecting on skinfold model (2)

Source DF ANgs\/A Sl\(/::jgrr]e Va'J:ue Pr>F
Age 1 493.140 493.140 6.90 0.009
Ctiy 2 289.270 144.635 2.02 0.134
City*Age 2 23.036 11.518 0.16 | 0.851
Height 1 2005.425 | 2005425 | 28.04 | 0.001
Weight 1 8206.586 | 8206.586 | 114.76 | 0.001
Error 303 21668.133 71512
Total 310 30833.073

ANOVA for factors affecting on skinfold, model (2) are noticed in the table (25).
Factors city and city*age affected skinfold trait were not significant which are
(city=0.134, city*age=0.851) ( p > 0.05 , but effect of age, height and weight were
significantly different which are (age=0.009, height=0.001, weight=0.001) ( p < 0.05)

Table (26) Regression of skinfold on heightand weight.
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Intercept | 38.77 £8.18

Height -0.31+0.06

Weight | 0.56+0.05

Regression of skinfoldon height and weight are observed in table (26). From results
above it can derives that if the height increase 1cm the skinfoldwill decrease by 0.31,
whileif the weight increase 1kg the skinfoldwill increase by 0.56.

Discussion

Discussion of compar ative resultsfor the groups.

It is generally presumed that regular physical activity is essential to support the
normal growth and maturation, health, and fitness of children and adolescents. Fairly
recently, an expert panel was formed to reviewthe effects of physical activity on
health and behavior in school-aged children and adolescents ages 6 to 18 years. The
panel was aso charged with making a recommendation for physical activity for
children and adolescents. (Suitor & Vivica, 2007). (p. 95, 96)

In reference to the tables from 13 to 26 which were described in the presentation of
the study results, it appeared that the researcher was successful in achieving the main
objectives of the study. A standard set levels of local health-related fitness for Libyan
students in three districts which are Aljmeel, Regthaleen and Zuwara, using a set of
AAHPERD (American Association of Health and Physical Education, Recreation and
Dance) battery. The results were analyzed using simple data description and analysis
of variance. The (p < 0.05) level was used to determine significant differences
between the three districts as referred to above.

From table 13 it is observed that there were no significant differences of the factors
age, city and city*age in terms of affecting cardiorespiratory endurance (p=0.05),
(0.962), (0.876), (0.593), respectively. As for muscular strength shown in the table 14
referred to insignificant differences in terms of factors age, city*age and how they
affected muscular strength, (p=0.05), (0,385), (0,538), respectively. However, there
was significant differences relate to the factor city and how it affected muscular
strength (p<0.05), (0.009) for which the mean value was (17.77+£10.006) in favor to
Zuwara district as shown in the table 15. Table 16 showed that there were no
significant differences a regards to factors age, city and city*age which affected
flexibility (p=0.05), (0.709), (0.491), (0.829), respectively. It follows from tables
17that there were no significant differences of factors age, city*age which affected
skinfold (p=0.05), (0.15) and (0.79) whose means were (19.44+11.059) and
(17.45+10.238), respectively. On the other hand, there was significant differences of
factor city and how it affected skinfold (p<0.05) for which the mean vale was (0.05),
(16.12+8.568) in favor of Zuwaradistrict as shown in the tablel8.

By regression it observed from tables 19 to 26 that there is an affect of height and
weight in the components of physical fitness related health (cardiorespiratory
endurance, muscular strength, flexibility and skinfold). In table 19the affected of
weight was significantly different which is (0.001), ( p < 0.01 ). Regression of height
and weight in cardiorespiratory endurance were observed in table 20,If the height
increases by 1cm, the cardiorespiratory endurance will decrease to (0.011), If the
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weight increases by 1kg the cardiorespiratory endurance will increase to (0.037). In
reference to the table 21the affected of weight was significantly different which is
(0.001), (p < 0.01). Regression of height and weight in terms of muscular
strengthwere observed in table 22, If the height increases by 1cm, the strength will
increase to (0.10). Whereas if the weight increase by 1kg, the strengthwill decrease to
(0.23). According to the table 23 the affected of weight was significantly different
which (0.001) is, (p < 0.01). Regresson of height and weight as regards to
flexibilitywere observed in table 24 indicating that if the height increases by 1cm, the
flexibilitywill decrease to (0.02). While if the weight increases by 1kg, the
flexibilitywill decrease to (0.07). According to results shown in table 25 it was
noticed that the affected of height and weight were significantly different which are
(age=0.009, height=0.001, weight=0.001) (p < 0.05) and the regression of height and
weight in skinfoldwere observed in table 26. It was further observed that if the height
increases by 1cm the skinfold,will decrease by (0.31), while if the weight increases by
1kg, the skinfoldwill increase by (0.56).

According to data anaysis, it was observed that the researcher has reached the
following results: From tables model (1) 13 to 18 appeared that there were no
significant differences between the three districts (Aljmeel, Regthaleen and Zuwara)
in cardiorespiratory endurance and flexibility as shown in tables 13, 16 which refer to
parity of the three districts. The researcher finds that the reason for the lack of
statistically significant differences between groups in cardiorespiratory endurance are
due to the convergence of students in terms of age where they represent pupils on the
10-11 years age group. In addition to that, students in these age groups are exposed to
the same educational program at school which indicates a lack of interest in sporting
activities,but there was significant differences in terms of the city factor which
affected muscular strength (p<0.05), (0.009) as shown in table 14 for which the mean
value was (17.77+10.006) and skinfold indicated in table 17, (p<0.05), (0.05) whose
mean value was (16.12 + 8.568)in favor to Zuwara district and the reason is the
participation of students in different physical activities at school, and abundance of
possibilities and equipment. On the other hand, Zuwara more developed areas in the
field of sports compared to Aljmeel and Regthaleen. It has shown more interest in
different physical activities and sport in schools than Aljmeel or Regthaeen. Ontario
(2006) showed that resources provided or recommended for schools should specify
the amount and kind of equipment required for such activities. (p.23)

Physical activity equipment encourages children to particularly play and become
involved in physical activity. According to the National Heart Foundation of Australia
“physical activity should be fun!” making it fun encourages children to participate”
(National Heart Foundation of Australia, 2008). Using physical activity equipment
also enables physical activity to become more flexible and mobile, equipment can be
used on site or taken away for use at the participant’s convenience. (Department of
health, 2011)

Discussion of regression analysis of height and weight.

From tables model (2) 19t026, it was observed that if the height increases by 1cm,
the cardiorespiratory endurance will decrease by 0.011, while if the weight increase
by 1kg the cardiorespiratory endurance will increase by 0.037 in table 19,20. In the
table 21, 22 it noticed if the height increase by 1cm the strength will increase by 0.10,
while if the weight increase by 1kg the strengthwill decrease by 0.23. As for table 23,
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24appeared that if the height increase by 1cm the flexibilitywill decrease by (0.02),
while if the weight increase by 1kg the flexibilitywill decrease 0.07. Findly, referring
to table 25, 26 it observed that if the height increase by 1cm the skinfoldwill decrease
by 0.31, whileif the weight increase by 1kg the skinfoldwill increase by 0.56.

Deductions

1. It is possible to introduce standards to illustrate the strengths and weaknesses in
the components of health-related physical fithess for students in basic education
aged (10-11 years old ) withn the region of.

2. It was noticed that there are differences in the level of some health related
physical fitness elements for some cities, and that there are no differences in the
level of some health related physical fithess for the other cities.

3. Low level of libyan students in each health related physical fitness elements.

6.2 Recommendation

To be instructed by the present research results that the researcher reached in the
limits of the subject, the method used and the styles of the statistical treatment, the
researcher suggests some recommendations as follows:

1. Utilization of standard levels concluded by the study as atool for evaluating
physical fitness related to health of elementary and primary schools (the 2nd segment)
within AlnigatAlkhams region as well as classification of students according to their
level and the introduction of appropriate developmental programs.

2. Paying due attention and care to the introduction of new and regular standards for
pupils aged 12-15 years old in order to for such standards to suit any expected change
in physical fitness associated with the health of elementary and primary pupils (the 2™
segment).

3. Paying due attention to raising regular breathing endurance and muscular strength
levels.

4. Paying due attention to the subject matter by conducting constant comparisons
between levels of physical fithess associated with the heath of associated with the
health of elementary and primary pupils (2" segment) and their peers in other parts of
the world in order to be able to always identify physical fitness associated with health
of our children when compared with their peersin other countries.

5. Endeavour to raise physical fitness performance level associated with the health of
elementary and primary pupils (2™ segment).

6. Making use of tables of standards to Paying due attention concluded by the
researcher in setting a school mark for physical education lesson similar to other
academic subjects and presenting this mark to pupils so that each of them can identify
his level in order to induce their interest for improving their level of achievement in
this subject.

7. Paying due attention to the introduction of standards such as the study of different
classroom pupils especialy the selection of tests that are characterized by simplicity
and lack of complexity.

8. Paying due attention to physical education lessons and programs in order to raise
the level of physical fithess.
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Abstract:

This study investigates the importance of using teaching-aids in teaching
vocabulary

The first chapter introduces the objectives, significance and scope of the
study. The second chapter deals with techniques of teaching vocabulary.
It is also concerned with the elements that will be taught in vocabulary

The third chapter is devoted to the types of teaching-aids that can be
exploited in teaching vocabulary such as: whiteboard, overhead projector,
flash cards, computer, and wall charts.

The fourth chapter presents the practical part of the study. It
includes the observation, the questionnaire, the results and discussions of
the results.

Chapter One
Background of the study

1. 1. Introduction:

The main purpose of the present study is to examine the role of
teaching-aids materials in teaching English vocabulary. The teachers
rarely use teaching-aids materials like real objects, word flashcards,
picture flashcards and charts to teach vocabulary. On the other hand,
regarding the extent teaching-aids materials enhance vocabulary learning
amost al of the respondents mentioned that as visual materials facilitate
students' vocabulary learning.

Some successful language teachers rely on talk and chalk in teaching.
Many teachers can express their ideas clearly. They usually treat their
students as individuals with different needs and purposes are the great
teachers. Unfortunately, most Libyan school teachers do not entertain
students and allow for enjoyable and memorable learning experience.
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Whiteboard, overhead projectors, magazines pictures, flash cards,
charts, the video cassette player, the language laboratory, the tape
recorder and the computers can be used as teaching aids. Aids can be
named audio (heard) or visual (seen). They help the learner to remember
the material for the longer period of time.

They offer a reality of experience which encourages students to
experiment by themselves. They stimulate the growth of vocabulary and
the combination of thought. They offer varied experiences that are a
welcome change from the routine of language class teaching. If properly
used they save time and effort for both the teacher and learner.

Arthur (1999: 4) points out that the major role of audio-visual materials
Is to give spoken words and printed symbols meaning and life. These
materials, if used intelligently, can prove to be far superior to other
methods of instruction for purpose of motivation of learners and fostering
positive attitudes and values. Creative teaching is accomplished when
new audio-visual techniques and material are carefully integrated into our
modern curriculum and classroom practices.

The effectiveness of teaching-aids depends on the purpose .Teaching is
done by the teacher in the classroom before and after the use of audio
ads.

Accordingly, it was recommended that teachers should use various
types of visual materials that enhance Students' vocabulary knowledge as
much as possible. Knowing the importance of visual materias is not
Enough unless teachers use them in the actual teaching of the meaning of
words. Hence, it is recommended That teachers should use easly
available materials in order to help the students in understanding the
meaning Of words. Moreover, since the student's textbook does not
Include adequate number of visual materials; it is advisable to incorporate
more visual materialsto facilitate students vocabulary learning.

For instance, McCarthy (1990: viii) underlines the importance of
vocabulary by saying: “No matter how well the students learn grammar
no matter how successfully the sounds of L2 are mastered, without words
to express a wide range of meanings, communication in an L2 just cannot
happen in any meaningful way.” This shows that, having good knowledge
of vocabulary of a language is mandatory in order to understand or
convey message in communication and to pursue and succeed in one’s
learning.

Wright (1976: 14) also clearly elaborates: “Visual aids used to motivate
the student to speak, to create a context with which his speech will have
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meaning; to provide the student with information to use in speech,
including objects, actions, and events; to provide the student with non-
verbal clues for manipulation work and to provide non-verbal prompts to
dialogue reproduction or to dialogue invention.” Visual materials assist
teachers by giving them time for necessary classroom activities like drills,
exercises, instructions and explanation for which their personal influence
Is indispensable. To enrich our vocabulary knowledge visua materials
play agreat role and prevent our isolation from the world of scientific and
technical knowledge that can be gained by using English as a means of
communication in real-life situations.

1. 2. Objectives of the study

This study aims at raising teachers and students’ awareness of the
importance of vocabulary in English teaching and learning and the need
of using visua aidsto teach English vocabulary.

1. 3. Significance of study

On basis of the objective above, the significance of the study can be
stated as follows:

For the students, teaching vocabulary by using picture can
motivate the students in order to be more interested in
learning vocabul ary.

For the teacher, to provide the better technique for teaching
vocabulary in elementary class.

1. 4. Scope of the study

The study only focuses on dealing with using teaching aids in
teaching and learning vocabulary. Within the limitation of a graduation
paper, this study focuses only on investigating the recent situation of
teaching English vocabulary in asmall range, just for English students.

1. 5. The purpose of the study
This study aims at:
a Finding-out to what extent EFL teachers at Zawia secondary
schools make use of teaching aids in teaching vocabulary.
b- Providing EFL teachers with good insights about the
teaching aids that can be used in EFL teaching.
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c- Directing the attention of EFL teachers towards the
Importance of using teaching-aids in teaching vocabulary
exercises and tasks related to them.

1. 6. Procedures of the study

In order to collect appropriate data throughout the process of
carrying out this research, some suitable procedures are used:

Firstly, the researcher consults the information from many
documents, books and materials, etc. which provides plenty of
information related to the topic, and several websites and materials from
the internet which are relevant to the topic of using teaching-aids to
teaching vocabulary for students.

Secondly, the researcher conducts a survey which will be covered
in chapter four. Finaly, all the collected data was analyzed and to
discover the problems that teachers and students encounter when using
teaching aids to teach and learn English vocabulary.

Chapter Two
M ethods and techniques of teaching vocabulary

2. 1. Teaching vocabulary
Vocabulary is important for second language learners. Only with
sufficient vocabulary learners can effectively express their ideas
both in oral and written from. Thus they should have a good idea of
how to expend their vocabulary so that they can improve their
Interest in learning the language.

Teaching vocabulary plays an important role in language
acquisition because the mastery of vocabulary will help students to
master all the language skills: speaking; listening; writing; and
reading. The vocabulary will make the students practice life and
will strengthen belief that English can be used to express. The
same ideas or fedling the express in their native language.”
Finochiaro, 1974:38".

2. 2. Vocabulary Teaching Strategies:
Contextua redefinitions ( Cunningham , Cunningham & Arthur,
1981):

a. Select five or six terms that are unfamiliar to students.

b. Introduce thetopic, and display the unfamiliar terms.

c. Ask students ( individualy , partners, or small groups ) to
come up with a brief definition for each terms.( Encourage
students to take an educated guess and not be concerned
about being wrong during thistime).
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d. Allow time for them to discuss the probable definitions on
the chalkboard, overhead , chart paper, etc. Discuss why they
were unable to do much more than guess. Point out that
looking at words in isolation is not effective unless you
aready know the word.

e. Present the words in sentences and allow students an
opportunity to revise their " educated guesses’, and discuss
why the word means what they now say it means. Record the
responses next to the term.

f. If there are differences, have students find the word in the
text or the glossary, read its definition, and copy the final
sentences in their journals or notebooks.

Chapter Three
Types of teaching aids
3.1. Teaching Aids:

Using teaching-aids helps to focus attention on meaning and helps to
make the language used in class more real and alive. Drawing students’
attention to make the process interesting. Teaching-aids can be used any
stage of lesson to help in presenting new language or introducing a topic
,as a part of language practice and then reviewing language that has been
presented earlier. Good teaching-aids are not just used once, but again
and again can be used by competent teacher.

As we al know that today's ages, the age of science and technology .
The teaching learning programs have also been effected by it .Teaching
aids are tools that classroom teachers use to help their students learn
guickly and thoroughly.

3.2. Types of teaching aids:

There are many aids available these days. We many classroom these aids
asfollows:

Visua Aids
Audio Aids
Audio-Visua Aids

1- Visuad ads:
The aids which use sense of vision are called visual aids. For
example :Charts, whiteboard, overhead projector ,and etc.

2- Audio ads:
The aids that involve the sense of hearing are called audio aids .
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For example: CDsand DVDs.
3- Audio-Visual aids:
The aids which involve the sense of vision as well as hearing are
called Audio-Visua Aids.
For example: computers, videos.
3.3. Teaching aids:
1. Whiteboard :

The classroom whiteboard is undoubtedly the cheapest and best
teaching aids a teacher requires. Even the most poorly equipped
classroom contains a whiteboard. Some teachers, however with the
backs to the whiteboard, struggle heard to explain vocabulary
which could have been more easily illustrated with symbol drawing
or sketches.

(Figure 1) Whiteboard

1. Overhead projector:

The overhead projector (OHP) is a unique weapon in the armory of
language teacher. Its versatility enables it to perform many of the functions
that other aids cannot, and produce effects that others can no.

Isavariant of slide projector that is used to display images to an audience .

2. Wadll charts:
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A charts is systematic arrangement events or facts or ideas in a graphic or
picture from can be arranged in away visible to the entire class. Charts and
models prepared by active participation of teacher and students will be much

more .

El- Araby (1974: 60-61) aso maintains that a wall charts can be used to
teach various things: new words about the family food and drink. It can be
easily drawn by one of your students who is interested in sketching, or it can

be suggested as atopic for the drawing lesson.

Caompound Wards Waord Wall Chart
Word Wil Comd any | oeay
air planc armm Ratr

I foot oall I sun shina I

I goald tieh I table EDCOOn I

(figure 3) Wall Charts

3. Computers:

If it is within the budget of your
school learning institution , to have
computers in the classroom or even
just in a computer lab somewhere
in the school is one of the best
types of teaching aids you can offer
your student.

According to kenning and kenning(1983:2-6) the unique property of the
computer as medium for education isits ability to interact with student.

4. CDs &DVDs:

These days thousands of CDs and DVDs with educate content are

available in the market at cheap rates.

These are very useful but you always need aworking CDs and DV Ds drive

on your computer.
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(figure 5) CDs &DVDs

6- Flash cards:

As El- Araby (1974: 90-91) says, the flash-card is a piece of cardboard or
thick paper about 8x6 inches ( 20x15 cm) on which word or phrases or a
sentence is written in big letters. Learners at the back of the classroom should
be able to read words written on the flash-cards.

(Figure 6) Flash cards

Chapter Four
Methodology and data analysis

4.1. Introduction:

This chapter ams at presenting the methods and the procedures of the
study, which were used to investigate the importance of using teaching-
aids in teaching vocabulary. This study has been carried out in Zawia
secondary schools.

4.2. Datafor the study :

Directed observation and questionnaire have been used to collect data for the
study. Twenty two teachers were selected to be observed in the classes and fill
In teachers’ questionnaires. The classroom observation lasted for a month.
Each teacher has been observed for three times per month. The questionnaire
consisted of eight questions. The answers reflected the background of teachers
and to what extent they deal with teaching-aids.

4.3. Results:

27 ! Oﬁw\ sda " U ale



20164 | Using Teaching Aids In Teaching Vocabulary in Zawia Schools

The two tools, i.e.: the observation and the questionnaire provided the
observation and questionnaire.
4.3.1 Observation:

The researcher observed that the use of teaching-aids was limited to the
whiteboard, wall charts, and computers. In fact, most of the teachers used
whiteboard much more than any other teaching-aids. It has been used to
present new vocabulary by listing and grouping. The writer has also observed
that most of the teachers used wall charts in teaching new vocabularies
through asking their students to much between the ones which represent
figures, objects and shapes with those which contain corresponding
vocabularies. On the other hand, the writer has observed that three of the
teachers used other types of teachers such as. CDs & DVDs, drawing, and
overhead-projector. The researcher noticed that some classes have been
supplied with limited types of teaching-aids such as: wall charts, whiteboard
and computers.

4.3.2 Questionnaire:

A guestionnaire was used to investigate to what extent do Zawia EFL
teachers use teaching-aids in teaching vocabulary in Zawia secondary schools.
The questionnaire consisted of eight questions and given to the teachers in
order to make the task of answering the questions easier. The answers of the
questionnaire have been transferred into tables indicating teachers’ responses
and resultsin percentage form.

Table 1: answers to a general question about the teachers’ genders and ages.

Genera information No. of teachers
Male 4
Female 16
21-27 2
28-33 6
34-38 7
40-55 5
Table1

The teacher who answered “80%” female and “20%” male, and ages “2” 21-
27,97 28-33, “7” 34-38, “5” 40-55.

Table 2: The teachers’ years of experience .

Experience No. of teachers
1-5 4
6-9 8
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10-20

4
20-30 4

Table 2

In this question, the teachers were asked about the period they spent in
teaching vocabulary. The shortest period was 1-5 years; the longest period was
20-30 years.

Table 3: answers to question “1” investigates whether the teachers the teachers
use the teaching-aids or not.

Options No. of teachers
Very often 3
Always 13
Rarely 2
Occasionaly 1
Never 0

Table3

“3” of teachers use the teaching-aids very often, “13” always, “5” rarely,
“1” occasionally, and “0%” never use them.

Table 4: Answers to question “2” about the type of teaching-aids the teachers
use.

The teaching-aids No. of teachers
Whiteboard
Wall charts

Overhead-projector
Computer
CDs & DVDs
Drawing

ww(N ko

Table4

“20 " of the teachers indicated that they use the whiteboard, “6” of the
teachers answered that they use wall charts, “3” of teachers stated that they use
CDs & DVDs and Drawing , “2” of teachers answered that they use the
computer, and “1” of the teacher answered that use the overhead-projector.

Table 5: question “3” investigates the teachers’ response about students’
attitude towards using teaching aidsin.
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Responses of teacher No. of teachers
Very often 11
Quiet 3
Indifferent 6
Table5

The majority of the teachers “ 11” emphasized that the students were very
active when have been taught by using teaching-aids. “6” of the teachers
answered that the students were indifferent, while “3” of the teachers said that
the students were quiet.

Table 6: answers to question “4” investigates to what extent teaching-aids can
help the students to recall what they learnt.

Options No. of teachers
A lot 14
Little 6
None 0

Table 6

The majority of teachers “14 " indicated that the teaching-aids helped the
students to recall what they had learnt a lot. The minority “6” said that the
teaching-aids helped the students to recall what they learnt little.

Table 7: Answers to question “5” about whether the teaching-aids help the
student follow the teacher.

Options No. of teachers
To agreat extent 10
Moderately 8
To less extent 2

Table7

“10” of the teachers stated that the teaching-aids to a to a great extent
encourage the students to follow the teacher carefully. While the minority “8”
said the teaching-aids Moderately. And “2” the teacher said the teaching-aids
to less extent.

Table 8: includes teachers’ responses to question “6” about the
recommendation for teaching vocabulary by using teaching aids.
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Teachers’ responses No. of teachers
Agree 22
Disagree 0
Table 8

The all of teachers “22” recommended using teaching-aids in teaching
vocabulary.

From the results above, the researchers could note that the participants of
this research hold positive attitude towards using teaching aids in the
classroom to teach vocabulary. Those who teach using teaching aids are not
too many. The plausible cause would seem to be that the teachers do not know
about how to incorporate teaching aids in teaching vocabulary or they do not
have resources available for use. The causes will need to be investigated more
in future research.

Conclusion:

This study revealed that most of teachers in Zawia secondary schools do not
use the teaching-aids in teaching vocabulary in the appropriate manner. Most
of the teachers agree about the importance of using teaching aids in teaching
vocabulary. On the other hand, they complained about poor conditions and
facilities that their schools were provided with.

The researcher believes that overcrowded classes, lack of teaching-aids and
the teachers’ poor training regarding using teaching-aids and limited time
devoted to the course are some of the obstacles to use teaching-aids.

Teachers are not aware of the fact that teaching-aids fulfill things that
teachers usually cannot do. A teacher who has not received adequate training
about using teaching-aids may always remain reluctant to use them in the
class. Teaching-aids bridge the gap between the class and the outside world.
Most teaching-aids bring the outside world into the classroom and offer a
window for the pupils to see red-life situation.

The researcher hopes that the teachers will use teaching-aids throughout the
teaching process. Adequate resources and regular professional development
should be provided by stakeholders to enable teachers surpass some of the
problems posed in this research.

Appendix
A questionnaire for teachers of English as foreign language

Dear colleagues:
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Your answers are important for this research about the use of teaching aids
in teaching vocabulary.

| would be very grateful if you would answer the following questions in this
guestionnaire.

Teacher'sname:............oooveiiii e, {optional}  Gender: Mae U
Female U
Age: 21-27 U4 28-331 34-38 U 40-55 U

Teaching experience : 1-5 U4 69 0O 1020 O 20-30 4

Please read the following and tick 1 your answer.

Q1- Do you use teaching aids in teaching vocabulary ?

a Vey often a
b- Always a
c- Rardy u
d- Occasionaly u
e Never a

Q2- What teaching aids do you use?

a Whiteboard a
b- Wall charts a
c- Overhead projector U
d- Computer u
e CDs & DVDs u
f-  Drawing u
Q3- In the teaching aids classes, the students were:
& Veayactive a
b- Quiet a
c- Indifferent a

Q4- the teaching aids helped the students to recall what they had learnt.

a Alot a
b- Little Q
c- None a
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Q5- Teaching vocabulary through teaching aids encouraged the students to
follow the teacher carefully.

& Toagreat extent a
b- Moderately u
c- Tolessextent a

Q6- You will not hesitate to recommend teachers to use teaching aids .

a Agree a
b- Disagree u

Q7- What sort of teaching aids do you prefer most in teaching vocabulary?
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Effects of Cyclosporine A-Azithromycine interactions on some
biochemical parametersin male Sprague-Dawley rats.

WardaA., Khalifa; Amany A.,Tohamy; Manal F., El Khadragy ;
[brahim. A.K.

ABSTRACT

The experiment was conducted to sudy the effects of both
Cyclosporine A (CsA) and Azithromycin (AZM) and to demonestrate the
interaction of combination of CsA with AZM on some biochemical
parameters in different organs functions of Mae Sprague-Dawley rats
during period of oral administration of drug or drugs. The alterations after
oral administation of animals with doses equal to 25mg/kg of CsA and
500mg/kg of AZM were estimated after one and seven days. Results of
biochemical studies showed that significant changes (P<0.05) in serum
AST, ALT, GGT, LDH, ALP, globulin, BUN, creatinine and glucose
after oral administration of CsA. In conclusion CsA was cytotoxic, AZM
administration alone or with CsA showed safety protection and minimal
interaction .

Key words. Cyclogporine A, Azthromycin, Cyclosporine-
Azithromycine interaction, cytotoxicity,

I ntroduction:
Cyclosporine A (CsA) a frequently used immunosuppressive agent in
transplant medicine to prevent graft rgection (Mascarell & Truffa-
Bachi, 2003 ; Hagar, 2004 and Zhang et al., 2007). In addition it was
used in the treatment of wide spectrum of autoimmune diseases such as
psoriasis, (Hesselin et al.,, 2004 and Kurus et al., 2008), rheumatoid
arthritis, inflammatory bowel disease and asthma (Andres et al., 2005).
CsA is usually administered orally or intravenously (i.v.). Ora
preparations may contain corn, castor, or olive oil in ethanol while i.v.
preparations contain 33% ethanol and castor oil vehicle (Corcoran,
2006). The clinical use of CsA presents inconvenient adverse side effects
such as hepatotoxicity and nephrotoxicity (Andres et al., 2001). This
drug is extensively metabolized in the liver by CY P3A enzymes (M ehvar
& Chimalakonda, 2004). Pharmacokinetics of CsA are characterized by
a low clearance and a high volume of distribution in rat tissues (Kawal
and Colmrowl, 2000).

Azithromycin (AZM) is the first clinically developed antibiotic in a
new subclass of the macrolides (Bambeke et al., 1996). It is composed of
15-cyclic lactone antibiotic and semisynthetic erythromycin derivative. It
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exhibits some advantages over erythromycin including better orad
bioavailability, higher tissue concentrations, and fewer side effects. AZM
IS active against some Gram-positive and Gram-negative organisms and
plays its role by binding to the 50S subunit of the bacteria ribosome (
Imamuracet al., 2005).

This action influences the microbial protein synthesis by preventing
transpeptidation and trandocation processes. Thus, AZM has been used
to treat respiratory infections, skin and soft tissue infections and some
sexually transmitted diseases (Avramov et al., 2006).

The aim of this study was planned to evauate the effects of
Cyclosporine A, Azithromycin as well to demonestrate the interaction
between both drugs on organs functions of rats.

Material and methods
Experimental Animals:

A tota of 45 Mae Sprague-Dawley rats (Rattus norvegicus)
approximately 2 months old, weighing 70-100g were obtained from
Egyptian Institution of Serum and Vaccine (Helwan, Cairo, Egypt). The
rats were housed in specially designed cages and kept in the laboratory
under the normal light-dark rhythm, food and water supplement for at
least one week before the start of the experiment.

Animal Groups:

Five groups composed of 5 rat per each were used. Group one animals
were kept withouth medication while the second group recived only the
vehicle olive oil (2.5ml), the third group recived CsA, fourth group
recived AZM and fifth group recived both CsA and AZM
Drugs:

CsA and AZM were adminstrated for one and seven days by oral route
In adose equivalent to 25 mg/kg body weight in olive oil, 500mg/kg body
weight in double distilled water respectivlly.

Biochemical studies:

Blood samples were collected at the end of experiments. Serum from
all samples were separated for measurement of a glucose, total proteins,
blood urea nitrogen (BUN), creatinine. aspartate aminotransferase (AST),
aspartate aminotransferase (ALT), gama glutamyl transferase (GGT),
|actate dehydrogenase (LDH), alkaline phosphatase (ALP) and albumin,
by kits supplied by Stainbio Laboratory, Taxas, USA.

Statistical Analysis.

Statistical analysis was carried out by using one way anaysis of
variance (ANOVA) followed by Post hoc test (Dunkan) using the
Statistical Package for the Sociad Sciences (SPSS) version 10.
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Histograms of cytogenetic data were drawn using Excel 2007 (Microsoft,
USA).
Biochemical Results:

Table (1):Vaues of serum AST, ALT, GGT, LDH and ALP after one and
seven days of oral administration of different treatments aone or combined

Serum ALT
(IUSerum GGT (IU/L)Serum LDH (IU/L)
/L)

Serum ALP
(Tu/L)

Serum AST
(Tu/L)

paramater

animal
group lday| 7 days 7 days| 1day 7days lday | 7days | lday

days

Control
olive oil

102.51
+

10.22¢

114.18 +
6.31*

78.31
4 Iazm . |8226%| 6312 | 7156 | 88.23 75.16 88.50 85.36 48.22 | 50.25

o] 519° | £910|£712|%620° | £749 | £600 | %519 | % 612 + 6.29
156.2 |, 3 51 +(131.32 +[144.184 131, 52¢| 120.21 + | 136.82+ | 12211+ |54, 124 | 2332
308* | 812* | 3.11* | 3.92* | 512¢ | 512¢ | 701* | 882

5 CsA+AZM | +
7.02*
Data were expressed as Mean+ Standard Deviation (M+SD).
*. Significant change at P<0.05 with respect to normal control group and
vehicle control (olive oil) group
AST : Agpartate aminotransferase
ALT : alanine aminotransferase

GGT : gama glutamyl transferase

LDH ; lactate dehydrogenase

ALP : akaline phosphatase

6.18*

Figure (1):Showing change in serum aspartate aminotransferase (AST)
values after one and seven days of oral administration of
different treatments alone or combined together
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Figure (2):Showing change in serum alanine aminotransferase (ALT)
values after one and seven days of oral administration of
different treatments alone or combined together
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Figure (3):Showing change in serum gama glutamyl transferase (GGT)
one and seven days of oral administration of different
treatments alone or in combined togather.
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Figure (4):Showing change in serum lactate dehydrogenase (LDH)
values after one and seven days of oral administration of
different treatments alone or combined together
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Figure (5):Showing change in serum alkaline phosphatase (ALP) values
after one and seven days of oral administration of different treatments
alone or combined together.
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Table (2):Vaues of serum total protein, albumin, globulin and A/G ratio
after one and seven days of oral administration of different treatments
alone or combined.

Paramater Serum Total protein | Serum Albumin Serum

(g/dI) (g/dI) globulin
(g/dl)

animal groups

daxs

7.81+ 211+ 2.87+ 4.06
Control

39 " QAL':J\ saadt " U alse

1day 7 days lday 7days lday | 7 days




(_201 6;@ Effects of Cyclosporine A-Azithromycineinteractions on some biochemical

parametersin male Sprague-Dawley rats.

olive ail

7.52+0.52

3.22+0.15

3 |CsA 6.42+0.43 | 5.12+0.12 | 2.22+0.13 | 2.31+0.14
6.37+ 217+ 6.27% 4.2+ | 0.35+ | 0.52+
4 | AZM 6.48+0.28 2.21+0.18
7.16+ 2.32+ 211+ 2.84+ | 439+ | 0.82+ | 0.48+
5 | CSA+AZM 6.5+ 0.12

Data were expressed as Mean+ Standard Deviation (M+SD).
*. Significant change at P<0.05 with respect to normal control group and
vehicle control (oliveoil) group .

Figure (6):Showing change in serum Total protein values after one and
seven days of oral administration of different treatments alone or
combined together
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Figure (7):Showing change in serum albumin values after one and seven
days of oral administration of different treatments alone or

combined together.
Albumin
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Figure (8):Showing change in serum globulin values after one and seven
days of ora administration of different treatments alone or
combined together
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Figure (9):Showing change in serum A/G ratio values after one and
seven days of oral adminstration of different treatments alone
or combined together
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Table (3):Vaues of serum creatinine, BUN and glucose after one and
seven days of oral administration of different treatments aone or

combined.
Serum Creatinine Serum Glucose
|_ Paramater (mg/dl) Serum BUN ( mg/dl) (mg/di)
animal
g
r
3 lday 7days lday 7days lday 7days
P
S
days

Control 2223+ 04

79.77+ | 98.23+

2 olive ail 14.11+0.13 4.3 274
08% | LI2x | 16100 | 32214
| 7449+ | 108.12+
5| CsA 418 | 12.4*

* o~
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0.57+ 24.13+
81.12+ | 117.23+
AZM 0.7+ 0.05 21.11+ 0.6 312 6.3
0.93+ 38.8+
0.77% 18.12+ 0
. 97.27+ | 127.16%
CA+AZM 8 413 | 12.1*
7
*

Data were expressed as Mean+ Standard Deviation (M+SD).
*. Significant change at P<0.05 with respect to normal control group and
vehicle control (olive oil) group

BUN : serum blood urea nitrogen

Figure (10):Showing change in serum creatinine values after one and
seven days of oral adminstration of different treatments alone

or combined together
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Figure (11):Showing change in serum Blood Urea Nitrogen (BUN)
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values after one and seven days of oral adminstration of
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Figure (12):Showing change in serum Glucose values after one and seve
days of oral adminstration of different treatments alone or combined

together.
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DISCUSSI ON:

Biochemical studies:

The biochemical results revealed that oral administration of CsA
caused increasing livels of AST,ALT,GGT,LDH and ALP These results
agree with Hagar (2004). Previous studies established that reactive
oxygen species (ROS) production and oxidative stress situation are
involved in CsA hepatotoxicity (Wolf et al., 1997 and Andres et al.,
2001). Additional details were mentioned by Wolf et al. (1997) who
reported that in primary rat hepatocyte culture, CsA increases ROS and
malondialdehyde (MDA) production that are hallmarks of oxidative stress
that. Also ora administration of CSA+AZM showed significant increase
in serum AST,ALT,GGT,LDH and ALP. This is may be due to the
damaging effect of CsA to hepatocyte membrane of CsA rather than the
combination effect. On the other hand, oral administration of AZM aone
showed significant increase in serum AST activities. Our results were
similar to those obtained by Suriawinata & Min (2002), who observed
that the AZM treatment led to a significant increase in the serum AST.
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Further, oral administration of AZM aone showed non significant
changes in serum ALT,GGT,LDH and ALP activities. Thisis similar to
data discussed by Tokgoz et al. (2004) who noted that after AZM
therapy, serum ALT,GGT,LDH and ALP activities did not change
significantly. Oral administration of CsA aone showed non significant
changes in serum total protein. Our results disagree with Rezzani et al.
(2005), who observed that oral administration of CsA induce
hepatotoxicity by inhibition of protein synthesis but with dose (7.5mg\kg)
for 33 days, that is different from our study. Also results reveaed that
oral administration of CsA alone and CsA+AZM showed non significant
changes in serum albumin after one and seven days. Kim & Jeon (2011),
observed that oral administration of CsA (100 mg\kg\day) for 21 days
causes marked decreases in serum albumim. On the other hand ora
administration of CsA aone showed significant increas in serum
globulin. Our results agree with Rezzani et al. (2005), who showed that
CsA-induced hepatotoxicity is characterised by increase in serum
globulin, decline in GSH, glutathione peroxidase and cataase
concentrations also oral administration of CSsA+AZM showed significant
increas in serum globulin. This might attributed to the direct hepatotoxic
effect of CsA rather than combination effect. Data presented that oral
administration of CsA aone showed significant increase in serum
creatinine and BUN after seven days. These observations agree with other
publications who demonstrated significant changes in renal function
parameters in both patient and experimental animals following by
administration of CsA (Amudha et al., 2007 and | shikawa & Homma,
2012). Alteration in renal haemodynamic, glomerular and/or tubular
structures, including inflamintation have all been reported to play an
important role in CsA induced renal dysfunction (Wongmekiat et al.,
2008). The damage to the glomeruli and tubules in CsA mediated toxicity
was facilitated through the expression of c-myc. This expression of c-myc
in turn reflects the increased apoptotic death of the cells (Chakravarthi
et al., 2010). On the other hand, oral admnistration of AZM alone showed
non significant changes in serum creatinine and BUN. Our results agree
with that by (Tokgoz et al., 2004), who demonstrated that after AZM
therapy, serum creatinin and BUN did not change significantly. It may be
used safely since it does not have remarkable side effect and does not
affect on the level of creatinine (Wirnsberger et al., 1998 and Tokgoz
et al., 2004). Also oral administration of CSA+AZM showed significant
increas in serum creatinine. This due to the reduction of renal perfusion
induced by CsA than effect of combination.Oral administration of CsA
alone showed significant increase in serum glucose after seven days. Our
results were agreed with (B6hmer et al., 2010), who observed that CsA
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isinvolved in glucose homeostasis, and reinforcing reports that long-term
CsA treatment affects glucose homeostasis, by decreasing serum insulin
levels, increasing peripheral insulin resistance and serum glucose levels
(Hjelmesaeth et al., 2005 and Penfornis & Kury-Paulin, 2006). The
effect on insulin levels may result from compromised insulin production
either via -cell toxicity or viainhibition of DNA synthesis (Penfornis &
Kury-Paulin, 2006). On the other hand, oral administration of
CsA+AZM showed significant increase in serum glucose after seven
days. This due to the reduction of rena perfusion induced by CsA than
effect of combination While oral administration of AZM aone showed a
non dSignificant change in serum glucose. From all biochemical
parameters, the clear drug-drug interaction between CsA and AZM was
little to be nearly absent this may be due to the difference between them
In the metabolic pathway. There were no available publication studied the
Interaction between them at the level of biochemical parameters. In
humans the immunosuppressive drug CsA has been used successfully in
organ transplantation and in the treatment of autoimmune disorders. The
drug, however, causes side effects that occur mainly in the kidney but
aso in the liver. Although, the mechanisms leading to the hepatic side
effects are not fully understood, severa reports have strongly suggested
that reactive oxygen production is a common mechanism of drug toxicity
Wolf et al. (1997) reported that CsA in primary rat hepatocyte cultures
caused a concentration-dependent increase of free reactive oxygen
species. CsA mediated reactive oxygen species formation. There were
significant increases in ALT, AST, GGT levels in group, suggesting a
significant hepatotoxicity due to oxygen free radicals.
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Abstract

The primary goal of this paper is to assess the performance of
Multiprotocol Label Switching / Boarder Gateway Protocol (MPLS/BGP)
- based Virtual Private Network (VPN) according to RFC 4364. The BGP
Is used to exchange VPN routing information across service provider
backbone network. On the other hand MPL S forward the packets over the
backbone.
A simulation methodology is used by Opnet simulation package to
evaluate network throughput, VPN delay, queuing delay, link utilization,
and network convergence time for static and BGP routing to define the
optimal configuration used to minimize the overall delay with maximum
throughput.

Keywords. Layer 3 VPN, MPLS, BGP, performance, static routing,
Dynamic Routing, delay, throughput.

|. INTRODUCTION :

The Virtual Private Network (VPN) is means to securely and privately
transmit data over an unsecured and shared network infrastructure [1][2].
VPN is used to interconnect various geographically separated sites, or
connect remote users back to a home network, or even to alow controlled
access between different corporate networks. VPN is constructed from
protocols and technologies that run over a shared network. Rather than
paying the subscriber fees to have leased lines forming a real private
network, a VPN attempts to provide the same characteristics as |eased
lines but with the cost efficiency and flexibility of using the Internet [3].
The three arguments most often seen supporting VPNSs is that they are
less costly, more flexible, and easier to reconfigure than the traditional
methods [4].

VPNs can be implemented using different methods with different

layers support in Open System Interconnection (OSI) reference model.
One of those implementations is to use layer three VPNs. The main
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architectures for layer three VPNs can be either provider network-based
or customer-based services. In provider-based layer three VPNs (also
known as peer VPN model), a VPN service provider must configure and
manage its provider equipments (PE) devices to establish the VPN
connections for each customer site [5]. The customer equipment (CE)
device only needs to be able to perform ordinary routing functions. The
PE devices run severa virtual instances which can be assigned to several
customers. This means that several VPNs can be run on the same device

[6].

In contrast, CE-based layer three VPNs (also known as overlay VPN
model) can be constructed by customers without any specific
involvement of a service provider [5]. However, the CE devices must
provide all of the capabilities needed for the VPN [7].

There are various technologies for building VPNs [8] [9] [10] This
paper we will discuss Multiprotocol Label Switching (MPLS) based VPN
technology [11] with Border Gateway Protocol (BGP) support.

1.11.BGP/MPLSVPNSs:

The basic idea behind BGP/MPLS VPNs is to use MPLS to transmit
VPN packets between PE devices in the provider’s backbone [12]. This
allows other service provider routers (generally referred as P devices) to
be unaware of the VPN. The only thing P devices need to know is where
to transmit MPLS packets with certain labels [7] [19]. BGP is used to
exchange VPN routing information across service provider backbone
network [13] [4].

References [5] and [12] describes the contents and definitions of

BGP/MPLS VPN according to request for comment (RFC) 4381, these

will be explained as following:

Service provider: The organization that provide an MPLS VPN serviceto

acustomer.

- Customer: An organization that receives an MPLS VPN service from
the service provider, this organization can itself be a service provider.

- Core network: The network, which is provided by the service provider
and to which the customers connect.

- Customer Edge (CE) router: It is used to connect to an MPLS VPN and
typically located at a customer site.

- Provider Edge (PE) router: Ces connect to Pes on the MPLS core
network. The PE is part of the MPLS core and the service provider
maintains it.
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- Provider (P) router: Used inside the MPLS core, providing connectivity
between the Pes. Normally, a P router does not have VPN information.

- VPN routing forwarding (VRF): On the PE, routing information for
each VPN is held in VRF. Each VRF typically has some external
interfaces to Ces associated with it.

- Route Distinguisher (RD): the PE must distinguish various VPN, thisis
done by perpending a so-called (RD) to every VPN route received from
the CE.

- Route Targets (RT): On a PE, VPN-specific routing exchange is
controlled by (RTs). RTs define which routes on the MPLS core are
imported to and exported from which VRF.

II1. CE-PE ROUTING:

There are two main routing methods for forwarding packets from one

network to another (Static Routing and Dynamic Routing)[14] [18]. Static
routing occurs when you manually add routes in each router’s routing
table. Static routing has several benefits, minimum routers CPU
overhead, Stability, and no bandwidth usage between routers. On the
other hands, it provide the administrator must really understand the
internetwork and how each router is connected in order to configure
routes properly, and it does not perform will with large networks.
The other method for routing is the dynamic routing. The dynamic
routing is the process of using protocols to find and update routing tables
on routers and to maintain a loop-free, single path to each network.
Dynamic routing reduces the amount of configuration effort on both PE
and CE. There are two types of dynamic routing protocols Interior
Gateway Protocols (IGP) and Exterior Gateway Protocol (EGP) [5] [18].
The BGP protocol§[15][16] that used for MPLS based VPN is one of the
EGP routing protocol family.

V1. TEST SCENARIOSAND METHODOLOGY .

Figure 1 shows  simplified  model architecture  for
a BGP/IMPLS-based VPN network. The figure shows two sites with
separate Ces connected via service provider network with Pes at the edge
and P router that connect Pes with each otherg[17] [19].
The provider network runs MPLS with BGP support and the customer
sites can run optionally a static routing configuration or can work also
with BGP as an aternative configuration. The main purpose of this model
IS to define which configuration can provide minimum delay and
maximum throughput for MPLS-VPN service provider network.
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Thelinks that used in the model to connect VPN sites with the provider
network are OC-3 links (i.e., 155Mbps). The traffic has been configured
from VPN A Site 1: A_1 Rtrl to VPN A Site 2: A_2 Ritrl, this traffic
range between 10Mbps and 170Mbps. The Link State Paths (L SPs) have
been configured between each PE in the network.

Service provider

Figure1 - A simplified BGP/MPL S-based VPN network

The performance parameters that will be measured for these
configurations include different types of delay such as:

- VPN Delay: This statistic gives the end to end delay for traffic through
an MPLS-BGP VPN. This delay is measured as time elapsed between
traffic entering the provider's network through edge router (Ingress PE)
and traffic leaving the provider's network through the other edge router
(Egress PE).

- MPLS Link Stare Path (LSP) Delay: The delay experienced by Packet
in the LSP (i.e. time spent by the packet within the LSP).

- BGP Network Convergence Duration: Records the duration of
convergence cycles for the BGP routing tables across the whole
network.

- TCP Delay: Delay from the time an application data packet is sent from
the source TCP layer to the time it is completely received by the TCP
layer in the destination node.

- Queue Delay: This statistic represents instantaneous measurements of
packet waiting times in the transmitter channel's queue. Measurements
are taken from the time a packet enters the transmitter channel queue to
the time the last bit of the packet is transmitted.

Also network throughput and link utilization will be measured according

to the following definitions.
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- VPN Throughput: The amount of VPN traffic leaving the provider's
network through Egress PE.
- Utilization: The percentage of channel bandwidth consumption.

RESULTSANALYSIS

Figures ( 1-a, 2-a) Shows the average delay-based comparison for
BGP/MPLS VPN,MPLS/Static Routing VPN The Load (Mbps) and
the Y -axis shows the average delay in seconds. The increasing the load
will increase the corresponding average VPN Delay until trespass load
145 Mbps.
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Figure 1-b VPN Average Delay for (MPL S/ Static Routing VPN)

Then increased |oad more then 145 Mbps ,subtend upsurge average
delay(sec) show figures( 2-a, 2-b).the conduct for two scenarios the same,
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but value VPN average delay in MPLS/Static Routing VPN more then
value VPN average delay in BGP/MPLS VPN.
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Figure 2-a- VPN Average Delay for (BGP/MPLS VPN)
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Figure 2-b VPN Average Delay for (MPLS/Static Routing VPN)

Figures ( 3) lllustrate relationship between the load (Mbps) and max
average throughput (Mbps) for two scenarios.
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(BGP/MPLS VPN, MPLS/Static Routing VPN)
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The results for two scenarios are proximately similar with some
difference tenuous. When increased load also increased average
throughput, keep on doing until reach load from 95% the link utilization
become proximately constant at 150Mbps until 170 Mbps.

Figure (4-a) Illustrate relationship between the max delay (msec)
and max average throughput (Mbps) for VPN delay for MPLS/Static
Routing scenario. The increasing the throughput will increase
the corresponding Delay .until load 131.7 Mbps.
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Figure 4-a Relationship between VPN( Throughput /Delay)
For (MPLS/Static Routing VPN)

Figure (4-b) lllustrate relationship between the max delay (msec) and
max average throughput (Mbps) for VPN delay for BGP/MPLS VPN
scenario. The results for this scenario similar to results for MPLS/Static
Routing, but Values here is less then MPLS/Static Routing scenario.
The increasing the throughput will increase the corresponding Delay
.until load 131.5 Mbps.
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Figure 4-b Relationship between VPN( Throughput /Delay)
For BGP/MPLS VPN

At MPLS/Static Routing VPN when increased the throughput more than
131.7Mbps, subtend upsurge average delay (sec) , and also at MPLS/BGP
VPN when increased throughput more than 131.5Mbps ,subtend upsurge
average delay(sec) , but value VPN average delay in MPLS/Static
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Routing VPN more than value VPN average delay in BGP/MPLS VPN,
show figure (5).
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Figure 5 Relationship between VPN( Throughput /Delay)
For (BGP/MPLS VPN , MPLS/Static Routing VPN)

Figure(6-a), Illustrate relationship between the load(Mbps) and
the average LSP delay (msec) for two scenarios.
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Figure 6-aLSP Delay (msec) for
(BGP/MPLS VPN, MPLS/Static Routing VPN)

When increased load also increased average LSP delay .from figure (6-
a),we will noted LSP delay in MPLS/Static Routing VPN) less then LSP
delay in BGP/MPLS VPN until 145Mbps then the LSP Delay ,subtend
upsurge . We will note the LSP
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Figure 6-b LSP Delay (msec) for
(BGP/MPLS VPN, MPLS/Static Routing VPN)

delay become reverse. In MPLS/Static Routing VPN) more than LSP
delay in BGP/MPLS VPN until 145Mbps then the LSP Delay , show
figure (6-b).

Figure (7) , lllustrate relationship between the load traffic (Mbps)
and the Network Convergence Duration  (msec). the Network
Convergence Duration isconstant at 2.3 msin BGP/MPLS VPN scenario
and aso constant at 1.5 msin MPLS/Static Routing VPN scenario with
load variation.

ha
th

o
e
5 °
&
=
o 18
]
5
oo
£° 1
=
B
=2
= 08 . - ECHNPLS WN
,§§ ———HPLS Slzlic Heulirg WHN

K}

I oEL MWL kR TR T4L 1d4E 1EL 1EE 4L
Lusc (MEp=)

Figure 7-Network Convergence Duration for
(BGP/MPLS VPN, MPLS/Static Routing VPN)

Figure (8) , lllustrate relationship between the load traffic (Mbps) and
the average delay (msec). note, whatever increased load average TCP
delay is constant at 0.33 ms in BGP/MPLS VPN scenario and also
constant at 0.43 msin MPLS/Static Routing VPN scenario .
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Figure 8 — TCP Average Delay for
(BGP/MPLS VPN, MPLS/Static Routing VPN)

Figures ( 9) Shows the average Queue delay-based comparison for
BGP/MPLS VPN,MPLS/Static Routing VPN The Load (Mbps).
The increasing the load will increase the corresponding Queue Delay for
two scenarios with noted Queue delay in BGP/MPLS VPN less then
Queue delay MPL S/Static Routing VPN
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Figure 9 — Average Queue Delay for
(BGP/IMPLS VPN, MPLS/Static Routing VPN)

Figure (10), Illustrate relationship between the load traffic (Mbps)
and the average utilization %. The results for two scenarios are
proximately similar with some difference tenuous .When increased load
also increased average utilization,keep on doing until reach from 95%
the link utilization become constant at two scenarios .( links are OC-3).
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CONCLUSION

VPN is used to interconnect various geographically separated sites,
remote users, or even to allow controlled access between different
corporate networks. There are various technologies for building
VPNs. One of the state of the art technologiesin VPN isto use MPLS
and BGP. This paper explores the methods that can be used
to configure the MPLS/BGP based VPN to obtain better performance.
The MPLSBGP VPN model network shows that using BGP routing
protocol only over the provider network provide more VPN delay
although the routing convergence time is less than that for using BGP
between the customer and provider equipment. Also the network
model shows that although the throughput is approximately the same
for the two configuration scenarios, the TCP delay for the second
configuration is less than that in the first one.
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3 -NOT GATE. The inversion inherent in a transistor circuit corresponds
to a logic NOT represented by the symbol in Fig. 13.5a, where A is read
"NOT A." As indicated in the truth table, the NOT element is an inverter;
the output is the complement of the single input. With no input (0), the
transistor switch is held open by the negative bias voltage and the output
IS +5 V (1). A positive input voltage (1) forward biases the base—emitter
junction, collector current flows, and the output voltage drops to a few
tenths of a volt (0). For a changing input, the output response is as shown.
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4- NOR GATE. In the diode OR gate. an input of +5 V at A OR B
produces a voltage across R and a positive output voltage. But this output
Is less than the input (by the diode voltage drop), and after a few cascaded
operations the signal would decrease below a dependable level. A
transistor supplied with +5 V can be used to restore the level as in Fig.
13.6b; however, the inherent inversion results in a NOT OR or NOR
operation. The small circle on the NOR element symbol and the bar in the
A + B output indicate the inversion process. In the NOR circuit with no
input, the transistor switch is held OFF by the negative bias voltage Vg
and the output is +5 V (1). An input of +5 V at terminal A or B raises the
base potential, forward biases the base—emitter junction, turns.
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the transistor switch ON, and drops the output to nearly zero (0). As we
shall see p(6), in addition to restoring the signal level, the transistor
provides a relatively low output resistance so that this NOR element can
supply inputs to — other gates. Another advantage is that all the basic
logic operations ca: achieved by using only NOR gates.

5- NAND GATE. Diodes and a transistor can be combined to perform in-
verted AND function. Such a NAND gate has all the advantages of a
NOR gate is very easy to fabricate, particularly in IC form. In a complex
logic system, it is convenient to use just one type of gate, even when
simpler types would be satisfactory, so that gate characteristics are the
same throughout the system. The NAND gate function is defined by the
truth table in Fig. 13.7. The small circle on the NAND element symbol
and the bar on the A « B output indicate inversion process. With positive
inputs at A and B (1 AND 1), the input diodes are reverse biased, and no
input current flows; the positive base current supplied through Rg causes
heavy collector current and the output is approximately zero (0). If either
A or B has a zero (0) input, at least one input diode conducts, to ground,
the voltage at point P is too low to supply base current to the transistor,
hence no collector current flows, and the output is +5 V (1). For better
separation of voltage levels. a second diode may be placed in series with
base of the transistor.

™ 11
nr:l W uEE
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Cigure 137 A disde—transistor MAND gate.
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In Example 1. we see that three NAND gates can be used to replace an
OR gate. The combination of NAND gates is equivalent to an OR gate in
that it performs the same logic operation. In digital nomenclature, the
function f is defined by .

f=A+B
(Example 1) Use NAND gates to form a two-input OR gate :

The desired function is defined by the truth table of Fig. gate. 13.8a.
Comparing this with Fig. 13.7a, we see that if each input were inverted
(replaced by its complement), the NAND gate would produce the desired
result as indicated in the truth table. To provide simple inversion, we tie
both terminals of a NAND gate together (the first and last rows of Fig.
13.7a). The desired logic circuit is shown in Fig. 13.8b.

-
|

(&) Desired function

=
=

- = 0O
- =

Figure 13.8 Using NAND gates to form an OR gate.

We arrived at this relation by considering the desired and available truth
tables. A "digital algebra" for the direct manipulation of such expressions
it will be presented in Next research. First, however, let us see how
practical semiconductor logic elements function.

- ELECTRONIC SWITCHES

Binary digital elements must respond to two-valued input signals and
produce two-valued output signals. In practice the "values" are actually
ranges of values separated by a forbidden region. The two discrete states
may be provided electrically by switches, diodes, or transistors. Magnetic
cores in which the two states are represented by opposite directions of
magnetization were used extensively in early computers. Purely fluid
switches are sometimes used in hydraulic control applications. In
applications requiring high speed and flexibility, however, electronic
switches predominate.
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CLASSIFICATION OF ELECTRONIC LOGIC

Electronic logic circuits are classified in terms of the components
employed. Basic operations can be performed by diode logic (DL),
resistor—transistor logic (RTL), or diode—transistor logic (DTL).
Currently popular are transistor—transistor logic (TTL), metal—oxide—
semiconductor (MOS) and complementary MOS (CMOS), and emitter-
coupled logic (ECL). In specifying a logic system, the designer selects
the type of logic whose characteristics match the requirements.

Logic types vary in signal degradation, fan-in, fan-out, speed, and logic
voltage level. A major disadvantage of diode logic (represented in last
research ) is that the forward voltage drop is appreciable, and the output
signal is "degraded" in that the forbidden region is narrowed. The use of
transistors minimizes degradation. The number of inputs that can be
accepted is called the fan-in and is low (3 or 4) in DL and high (8 or 10)
in TTL. The number of inputs that can be supplied by a logic element is
called the fan-out. Fan-out depends on the output current capability (and
the input current requirement) and varies from 4 in DL to 10 or more in
TTL. Logic voltage levels are the voltages at the HIGH output level and
the LOW output level.

The speed of a logic operation depends on the time required to change
the voltage levels, which is determined by the effective time constant of
the element. In high-speed diodes, the charge storage is so low that
response is limited primarily by wiring and load capacitances. In
transistors in the ON state, base current is high and the charge stored in
the base region is high; before the collector bias can reverse, this charge
must be removed. Typically, 5 to 10 ns are required to process a signal.
(In ECL, the charge stored is minimized and ECL gates can operate at
rates up to 200 MHz) .

In practical design, the important factors are cost, speed, immunity to
noise. power consumption, and reliability. In IC manufacture, a gate
containing many highly uniform active components may cost no more
than a discrete transistor and is no less reliable. As a result, sophisticated
logic elements of greatly improved characteristics are now available at
reasonable cost.

TRANSISTOR SWITCHES

The diode is an automatic "gate,” CLOSED to reverse voltages and
OPEN to forward voltages. Last research show how we could use diodes
to perform basic logic operations. The highly nonlinear characteristic of
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the diode isolates the several inputs of a logic gate. For example, the
output of an OR gate showed always follows the most positive of the
input signals; diodes with less positive inputs are reverse biased. (The
diode model also showed with Vg = 0.7 V is suitable for the analysis of
logic circuits using silicon diodes.) After several successive OR gates, the
output signal will be significantly degraded. Eventually it is necessary to
restore the signal, and a transistor inverter can be used for this purpose.

Also a transistor amplifier is operated in the linear or normal region
with the emitter—base junction forward biased and the collector—base
junction reverse biased. If both junctions are reverse biased, however,
practically no collector current flows and the transistor is said to be
operating in the cutoff region. In the basic switching circuit of Fig. 13.9a,
if the input voltage is zero, there is no base current and operation is at
point 1 in Fig. 13.9b. The collector current is practically zero (I = l o)
and the switch whose contacts are the collector and emitter terminals is
OPEN. The cutoff current is exaggerated in Fig. 13.9b; a typical value of
collector current of less than 1A with an applied voltage of 5V
corresponds to a dc cutoff resistance of more than 5 mQ.

A positive voltage pulse applied to the input terminal forward biases
the emitter—Dbase junction, causes an appreciable base current, and
moves operation:

3 . ¥,
. “reizat . [
R TR ] th gl ax eeginng

Figury 44 % Th: mansistcr as a saca

to point 2. An increase in base current above 60 HA produces no further
effect on collector current and the transistor is said to be operating in the
saturation region. (This limit on collector current is represented in the dc
transistor model of Fig. 13.11 by Ic <= Blg ) The drop across the
"switch" is called collector saturation voltage Vcgway and is typically a
few tenths of a volt. Note that if Vg is less than Vgg, the collector-base
junction is also forward biased. As indicated in Fig. 13.9b, a collector
current of around 6 mA at a saturation voltage of 0.3 V corresponds to a
saturation resistance of around 50 Il; more typical values are 10-20 II.
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When the transistor switch is CLOSED, if R, >>Rg, the collector current
Is determined primarily by the load resistance and I, = Vcc/R..

- TRANSISTOR LOGIC GATES

The transistor switch of Fig. 13.9 is basically an RTL inverter or NOT
gate. When the input is near zero (logic 0), the output is near +5 (logic 1);
a positive input (1) causes current flow and the output drops to Vesat((0).
The transfer characteristic, that is, the relationship between input and
output voltages, is shown in Fig. 13.10.

fiy
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Figure 1110 Characteristics of an RTIL switch.

The threshold voltage V+ is approximately 0.7 V. Such switches can be
connected in series or parallel to provide NAND or NOR gates.

- DIODE—TRANSISTOR LOGIC

A more sophisticated, and faster, device is the DTL NAND gate of Fig.
13.11 it faster because the charging currents accompanying a change in
transistor state flow through the low forward resistances of diodes instead
of through the higher series resistances necessary in RTL operation. A
fast-acting Schottky diode may be added in parallel with the collector—
base junction to limit the forward bias and reduce the turn-off delay. The
greater sophistication is inexpensively realized in IC form.

The dc model of a silicon NAND gate is shown in Fig. 13.11b. Diodes
A and B are represented by ideal diodes in series with 0.7-V sources.
Series diodes Ds are replaced by one ideal diode and a 1.4-V source. The
transistor input characteristics (Fig. 13.10a) resemble those of a junction
diode, and the input circuit is .
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Ligure 13,11 Operatien ob a 1V MAMND gare.

modeled just as the other diodes. In general, the collector circuit is
modeled as a controlled current source (see Table 3-1 from reference
(circuits, devices and systems)) where 1.<=Blg if Icgo is neglected. The
inequality sign is introduced here because the collector current cannot
exceed the saturation value. Implicit in the transistor model is the fact that
Ve Is always equal to or greater than Vegga. The performance of the gate
can be predicted on the basis of this model.

If this gate follows other DTL gates in the 1 state, inputs A and B
are approximately 5 V (1), and diodes A and B are reverse biased. Series
diodes Ds are forward biased by V. and the high base current holds the
transistor in saturation, so the output is about 0.3 V (0). The potential at P
Isabout 2 x 0.7 + 0.7 = 2.1 V. If now input A drops, at Vo = V1 =2.1 -
0.7=1.4 V, diode A is forward biased and begins to conduct. The
potential at point P drops, the transistor is cut off, and Vo rises to +5 V
(1). Note that a change in input from 5 to 1.4 or 3.6 V is required to
switch from the high state, and a change from 0.3 to 1.4 or 1.1 V is
required to switch from the low state. The difference between the
operating input voltage and the threshold voltage is called the noise
margin because unwanted voltages lower than this value will not cause
false switching.

Example 2

For the DTL NAND gate of Fig. 13.11, Vcc =5 V and Rg = R, = 5 K.
For the transistor, B = 30 and Vcg(sat) = 0.3 V. If input Ais 5 V and
input B is 0.3 V, determine the no-load output voltage V..

Note: In dealing with nonlinear "threshold" devices, circuit equations
involve inequalities. The practical approach is to assume a state (ON,
OFF) and check to see if that state is consistent with the data. For input A
=5V and B =2V, deter-mine the base current, the collector current, and
the no-load output voltage. Solution :
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The lowest input governs the state of a NAND gate. For B=0.3V, Vp
cannot exceed 0.3 + 0.7 = 1.0 V. If current did flow through the series
diodes,

VBE =VP-2(0.7) =1.0-1.4 =-0.4 V But a forward bias of VBE +0.7 V
Is required; therefore, no base current flows, the transistor is cut off, and

Vo=Vcc-ic.tRc=5-0=5V

For B =2V, Vp cannot exceed 2 + 0.7 = 2.7 V. The critical value for turn
onisVp=0.7+1.4=2.1V. The lowest value governs base current flows
and

Ig '="" (Vcc - 2.1)1 RB = (5 - 2.1)/5k = 0.58 mA But the largest possible
no-load collector current is ¢ = vegre = 5/5k = 1 mA which requires a base
current of only IB = Iclf3 = 1/30 0.033 mA Therefore, the transistor is in
saturation and Vo = VCE(sat) =0.3V.

Typically, the output of the NAND gate of Example 2 is connected to
the inputs of other DTL gates. When Vo s high, the next input diodes are
reverse biased and no "load" current is drawn. When Vo s low, however,
each input diode carries current equal to (VCC - Vp)/RB = (56 - 0.7 -
0.3)/5000 = 0.8 mA in this example. For this NAND gate, the base
current IB ut the transistor into. Saturation while supplying additional
collector current to "drive"” the load represented by following gates. The
maximum fan-out for DTL gates is about 8.

- TRANSISTOR—TRANSISTOR LOGIC

The emitter—base section of a transistor is essentially a pn junction
diode. Therefore, the input diodes of the DTL gate of Fig. 13.11a can be
replaced by a multiemitter transistor. As shown in Fig. 13.12b, the
collector—base junction of T1 provides an offset voltage equal to that of
one series diode. The resulting transistor—transistor logic gate requires
less silicon area and is faster in operation than a similar DTL gate.
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TTL and DTL gates are similar in operation. In Fig. 13.12b, if we
assume that the output is LOW, then T2 is ON and the emitter—base
junction of T2 and diode Ds must be forward biased. Therefore, voltage
Vp2 must be approximately 0.7 + 0.7 = 1.4 V, and the base—collector
junction of Ti must be forward biased to supply adequate base current to
T2. This can be true only if Vp is approximately 1.4 + 0.7 = 2.1 V, and
this condition requires that both inputs A and B be HIGH. that is, greater
than 2.1 — 0.7 = 1.4 V. If we assume that either A or B is LOW (0.3 V
corresponding to VcE(sat) of a preceding stage), then a base—emitter
junction of T1 is forward biased and Vp cannot exceed 0.3 + 0.7 =1.0 V.
Under this condition, Ds cannot be forward biased, IB2 cannot be
adequate, and T2 must be cut off, allowing the output to go HIGH. The
logic relation is that the output is LOW for both inputs HIGH and HIGH
for either input LOW. In other words, the output is NOT (A AND B) or A
* B and this is a NAND gate.

A more sophisticated, and very popular, version of the TTL NAND
gate is shown in Fig. 13.13. Here the output stage consisting of R4, T4,
D, and T3 is called a totem pole. The operation can be explained as
follows. If we assume that the output is LOW, then T3 is ON, the
emitter—base junctions of T3 and T2 must be forward biased, and the
collector—base junction of T1 must be forward biased to supply base
current to T2 and, in turn, to T3. This can be true only if Vp is
approximately 0.7 + 0.7 + 0.7 = 2.1 V, and this requires that inputs A, B,
and C be HIGH.
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Floure 13,13 An inegraed TIL NAND gate.

Note that if T2 is solidly ON (saturated) to supply adequate base
current to T3, then Vc2 = VB4 cannot exceed VCE(sat) V BE3 = 0.3 +
0.7 =1 V. But for T4 to be ON, the voltage at the base of T4 would have
to be Vc3 + VD + VBE4 = 0.3 + 0.7 + 0.7 = 1.7 V. We conclude that
with T2 ON, T4 must be OFF. This means that little current flows
through R4, and power loss is small when the output goes LOW. (Note
that, as shown in Fig. 13.9b, high 1B holds T2 in saturation and VCE low
even if IC is low.)

If one or more inputs go LOW (0.3 V, say), one base—emitter junction
of Ti is forward biased, and the voltage at point P cannot exceed 0.3 + 0.7
= 1.0 V. Since Vp = 2.1 V is required to turn T2 and T3 ON, we know
that T2 and T3 are OFF. With T2 and T3 essentially open circuits, VB4
rises and causes T4 to conduct. We find that the output voltage is equal to
Vc - IB4R2 — VBE4 — VD =5-0-0.7 -0.7 = 3.6 V, neglecting the
small voltage drop due to 1B4. The logic relation is that the output is
HIGH if any input is LOW—the characteristic of a NAND gate.

For fast switching and high fan-out, the output resistance of a logic
gate should be low. Because all capacitances associated with the inputs to
the next logic level must be charged or discharged as the voltage level
changes, the output circuit must be capable of supplying large currents in
an upward transition or sinking large currents in a downward transition.
The output resistance of a satu-rated transistor (T3) is inherently low
(about 10 n, typically), providing the desired.

73 "ol s el als



22016 .1, RN ESHERPOWPEE W T WSSV PV

low output resistance when the output goes LOW. When the output is
HIGH, T4 is active and provides the low output resistance characteristic.
In IC form, TTL gates are small, reliable, and cheap; because of their
excellent characteristics the are used in a great variety of IC devices.

Example 3

For the device shown in Fig. 13.14. VCE(sat) = 0.2 V and the threshold
voltage VEE = 0.8 V. Identify the logic element, complete the truth table
of voltages, and predict whether T5 is ON or OFF.

VA VB VC Vx Vy vz T5
20 24 34 24 10 0.2 ON
34 34 10 18 5 34 OFF

This is another form of three-input TTL NAND gate. Multiemitter
transistor Ti acts as an AND gate; Vx is HIGH if A« B « C = 1. In other
words, the lowest input governs_ Our approach is to assume T5 is ON
and determine what voltages are required. For TS5 ON, T2 must be ON:
T2, and the base-collector junction of T1 must be forward biased, and V,
must be at least 0.8 + 0.8 + 0.8 = 2.4 Therefore, all input voltages must
exceed V, -V BE =24 -0.8 =1.6 V In the first case, the lowest input is
VA = 2.0 V; therefore is high, and we conclude that T5 is ON and V), =
V BE5 + V CE2(sat) = 0.8 + 0.2 =1.0 V V = VCE5(sat) = 0.2 V In the
second case, VC = 1.0 < 1.6 V; therefore, T5 is OFF and

V,=V ABC(min) VBEI=1.0+0.8=1.8V =Vcc 1133Ry VCC =5V

V4= Vy VBE3 VBE4 =5 -0.8 - 0.8 = 3.4 V With V = Vout HIGH, 'T4
supplies the small reverse cunt= of the connected gates.

Figurce 13 14 TTI. gate analysis.
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- THREE-STATE LOGIC

In a complex digital control or computation system, logic devices
"talk" to each other over a "party line" called a "system bus." For
example, one of seven: input devices may communicate with one of
several storage devices in a data processing unit over a data bus. This
requires that devices not selected be disconnected from the bus. In three-
stage logic, in addition to 0 and 1, there is a "high-impedance state" in
which the output terminal is essentially disconnected from the internal
circuitry. In the typical TTL gate of Fig. 13.13, multiemitter transistor T,
acts as an AND gate; base current flows to T2 if ABC = 1. Now let us
assume the output is connected to a bus and consider C as a control Input.
if C is held low, input A and B have no effect; the inputs have been
"disconnected" and T3 turned OFF, providing a high-impedance path
from the output to ground. If, simultaneously, the base of T4 is grounded
through a transistor switch, T4 is OFF, and there is a high-impedance
path (very low current) from the output to +5 V. The output terminal has
been isolated and, in effect, the unit has been disconnected from the bus.
In a three-state gate, shown symbolically in Fig. 13.15a, the circuit is ar-
ranged so that holding the CONTROL terminal LOW effectively grounds
one input emitter and the base of T,

T ’ & o E.::.utput ,
 hus INPUT —L“f}— QUTPUT
:_ _}-_H\I QUTFUT
|—l'—|_--/'l ENAELE
coNTROL L:
{a) ‘Uhros-slate concep (b} Tnverting bullers

Tigure 1513 Theee-ulare I-U-Eﬁf-

- Buffers

The performance of an electronic component may be adversely
affected if it is heavily loaded, that is, if it is required to supply
considerable power to another component. For example, for good
performance, an oscillator generating a precise frequency must be
isolated from the device that it controls, or a register with limited fan-out
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must be separated from a bus supplying data to many devices. A buffer is
an intermediate unit placed between the source of information and the
load requiring power or current. In digital systems a buffer may be used
to receive data at low current levels and make it available at higher
current levels.

The symbol for a three-state inverting buffer is shown in Fig. 13.15b.
With several sources connected to a common bus, the OUTPUT
ENABLE of all but one would be held LOW, effectively disconnecting
them. With OUTPUT ENABLE held HIGH on one unit, that INPUT is
complemented, and the OUTPUT is capable of driving the bus supplying
data to one or more loads. Typical TTL buffers have a fan-out of 30.

- OPEN-COLLECTOR TTL GATES

Another approach to the problem of interconnecting several devices is
to use open-collector gates. If two standard TTL gates (Fig. 13.13) have
their outputs electrically connected and one output is LOW while the
other is HIGH, there is a low-impedance path from Va.. through T4 of the
HIGH gate through T3 of the LOW gate; the resulting high current will
usually destroy T3. However, in the NAND gate of Fig. 13.16 the
collector is left "open." (In practice, it is tied to VVcc by « pull-up resistor
R to bring the output to nearly +5 V when T3 cuts off.) Now the outputs
of several NAND gates can be wired together, and the output of the
combination will be LOW if any one of the individual outputs is LOW. In
the "wired logic" shown symbolically in Fig. 13.16, the output is
described as f = AB + CD + EF (wire-NOR) or as f = AB « CD « EF
(wire-AND); the electri-cal connection has performed a logic function at
no cost.

(hy Applicationia wrirea] T

{m) Circuit
Figare 1316 Open-collecior LTL gate.
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- EMITTER-COUPLED LOGIC

Where very high speed is required, the emitter-coupled logic (ECL)
gate of Fie_ 13.17 can be used. The operation of the ECL unit is as
follows. Assuming T1 is conducting and Vi = 4.4 V, the base—emitter
voltage for T1 is about 0.7 V; there-

Figure ¥3,17 Ax elemendan: ECL gate:

fore, VE--=. 4.4 — 0.7 = 3.7 V with respect to ground and | = 2 mA.
Since the base bias voltage on T2 is inadequate for conduction, T2 is
OFF, and V() =5 V. If V, drops to 3.6 V, say, T2 begins to conduct and
holds V E at approximately 4 — 0.7 = 3.3 V, turning Ti OFF and
dropping VO to Vcc — IcRc2 = Vee Mc2 =5 — 0.00174 (450) = 4.2 V
(since / = VE/RE = 3.3/1900 = 1.74 mA). In a practical ECL gate, a
"level shifter" circuit restores the logic swing to 4.4 V (HIGH) and 3.6 V
(LOW). It can be shown that in this "current-switching™ circuit, the
transistors never saturate, and the delay associated with removing charge
from a saturated transistor is avoided.

- MOS LOGIC GATES

The n-channel enhancement-mode MOS transistor has several virtues
that make it useful in digital circuits; it requires only a small area, it is
normally OFF, and it has a high input resistance. Furthermore, the basic
gates can be fabricated from interconnected MOS structures only and,
therefore, they are easy to produce in IC form. MOS logic is attractive in
applications where low power consumption is important and extremely
high switching speed is not required.

The characteristics in Fig. 13.18b indicate the possibility of using a
MOSFET as a switch or inverter. An input voltage V, = UGs '=". 0.5 V
(LOW) is insufficient for turn-on and the output is VO =n-DS "="5V
(HIGH). A HIGH input of = 5 V drives the MOSFET into saturation, and

77 "ol sad e U ale



22016 .1, RN ESHERPOWPEE W T WSSV PV

V0 = 0.5 V (LOW). The output of one inverter can drive the input of
another in logical operations.

In practice, RL is replaced by an n-channel depletion-mode MOSFET
that serves as a passive load for the enhancement-mode driver. With gate
tied to source, the load element provides an appropriate resistance in a
very small chip area. These simple NMOS elements are used in complex
LSI circuits.

(o} izl
Tignre 13 18 The enhanceent MOSTET a5 4 swicch:

- CMOS GATES

A popular family of IC logic gates employs complementary symmetry,
combining p- and n-channel enhancement-mode MOSFETS in the same
chip. The basic building block of the CMOS gates is the inverter of Fig.
13.19a. When input.

ke Toemitor (o Tuivelene: e MARD CaTE

Tigwee 1319 Complementury SPEUney CRAOSY logic g,

voltage V, = vGs is LOW, the n-channel device Tn is OFF. For the p-
channel device Tp, UGs =V, VDD = —VDD and, therefore, Tp is ON.
This state corresponds to Fig. 13.19b with switch Sp closed and switch
Sn open. Hence the output is V, = VDD or HIGH.
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As the input voltage increases, Tp turns OFF and Tn turns ON; the
output goes LOW. By design, the threshold voltage is usually about
VDD/2. The high resistance presented by Tp OFF limits the current drain
on the power supply to a very small value. (See Example 4.)

A two-input CMOS logic gate is shown in Fig. 13.19c. If either A or B
Is LOW, one of the series T, devices is OFF and one of the parallel Tp
devices is ON. the output is HIGH. If both A and B are HIGH, both Tr,
devices are ON and both 1-7 devices are OFF; the output is LOW. These
are the logic relations of a NAND gate_ More inputs and other functions
can be created by using the same elements.

As shown in Example 4, CMOS circuits consume significant power
only during transitions from one state to another; the very low quiescent
power consumption is the key factor in many applications, such as
battery-powered watches and calculators. Most of the functions available
in TTL form are available in CMQOS as well. CMOS units can drive low-
power TTL gates, but buffers are required to drive other TTL types.

- MEMORY ELEMENTS

The outputs of the basic logic gates are determined by the present
Inputs; in response to the various inputs, these combinational circuits
make "decisions." In some very simple applications, these are sufficient
to perform the desired task_ However, most applications require that past
conditions be taken into account in

Example 4

A CMOS inverter consists of the n-channel MOSFET of Fig. 13.18b
and its p-channel complement. Determine the transfer characteristic and
the drain current curve.
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The p-channel element has identical characteris-tics but the polarities of gate and drain
voltages and drain current are opposite to those of the n-channel element. As shown in
Fig. 13.20a, the two drains are connected together so that ID = ID,, = —IDp. The other
governing relations are

VaSn VDSn = Vo
VGsp =— VDD =VGs, —5VDSp =— VDD =VDs,, — 5

The significant part of the n-channel characteris-tics is shown in black in Fig. 13.20b.
The p-channel characteristics are shown in color, plotted to satisfy the governing circuit
relations. Because VDsp = VDs,, — 5, the p-channel curves are mirror images of the n-
channel curves. For each value of input voltage V, = VGs,,, there is one value of V, =
VDs,, at which ID,, = —IDp. Graphically, this is the intersection of the corresponding
ID curves. For example, for V, = 2 V = VGs,,, VGsp =2 — 5 = —3 V and the
intersection is at VDS = VO = 4.9 V and ID = 0.05 mA. The results, plotted in Fig.
13.20c, show the principal advantages of CMOS inverters: The current is very low and
flows only during transition from one state to the other; power consumption, very
important in VLSI, is ex-tremely low. The transition is very sharp, which provides
immunity against "noise voltages" su-perimposed on high and low signal voltages.

results; the outputs of such sequential circuits are affected by past inputs
as well as present.

What characteristics are essential in a memory unit? A binary storage
device must have two distinct states, and it must remain in one state until
instructed to change. It must change rapidly from one state to the other,
and the state value (0 or 1) must be clearly evident. The bistable
multivibrator or flip-flop, a simple device that meets these requirements
inexpensively and reliably, is used in all types of digital data processing
systems.

- ALOGIC GATE MEMORY UNIT.

First let us analyze a basic memory unit consisting of familiar logic
gates. In the NOR gate flip-flop of Fig. 13.21, the output of each NOR
gate is fed back into the input of the other gate. The operation is
summarized in Table 13-1 where we assume to start that QO, the
"present” value of the output Q, at the time of the "Action," is 0 and
inputs to the set terminal S and the reset terminal R are both 0.
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Figure 13.21 The flip-flop. a basic memory unit.

Note that Q is normally meant to mean NOT Q, but in the discussion of
RS flip-flops Q is an output independent of Q. It is named Q for the RS
flip-flop because under most circumstances its value is the same as NOT
Q. For other memory elements, Q always implies NOT Q. To SET the
flip-flop, a 1 is appliedto Sonly. ForQo =0,=Q0+S=0.and Q=R +
Q = 1, the present state of the output is inconsistent with the input. the
system is unstable, and Q.must flip. After Q changes, 00 (the present
state of Q) changesto 1, and Q becomes 1 +1=0; henceQ=0+0=1,a
stable state. (In this analysis, keep in mind that if either input to a NOR
gate is 1, the output is 0.) Removing the input from S causes no change.
We conclude that Q = 1 and Q = 0 is the stable state after being SET.
Applying another input to S produces no change. To RESET the flip-flop,
a 1 is applied to R only. This results in an unstable system and Q must
flop to 0. (You should perform the detailed analysis.) A change in 00 to O
produces a stable output Q = 0. Removing the input to R or applying
another input to R produces no change. We conclude that Q =0 and Q =
1 is the stable state after being RESET. Note that only a momentary input
Is required to produce a complete transition; this means that very short
pulses can be used for triggering. Attempting to.

Table 13-1 Analysis of a Memory Unit
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SET and RESET simultaneously would create an ambiguous state with
both Q and Q = 0. This state ambiguity would be unacceptable in a
bistable unit and actual circuits are designed to avoid this condition. (See
Fig. 13.24b.)

- ATRANSISTOR FLIP-FLOP

The operation of an electronic flip-flop is based on the switching
properties of a transistor. With no input to the switch in Fig. 13.22a, the
voltage divider Ra-Rg reverse biases the base—emitter junction and the
transistor is in cutoff or the switch is OPEN; because IcRc = 0, a positive
voltage appears at the output terminal. If a positive signal is applied to the
input, VB rises, the base—emitter junction is forward biased, the switch
Is CLOSED, and the output voltage drops to zero (nearly).

et +7 li' +
P R{_‘ % R‘“ .ff_.-.;= TP_I

€ i !utpui.
0

¥
: i A
[atput
By
.[,H_
|/ Hn’l

B
Topiik

= 5

{a] Transiacor swikyn {b) Elementary flip-flop
Pagure 1320 A tranmistor RS flip-Top.

An input signal applied to point P, making the + terminal of RA more
positive, could also forward bias the base—emitter junction and drop the
output volt-age to zero. In other words, a 1 input at either of two
terminals produces a 0 at the )output. This switch is a form of NOR gate;
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a flip-flop can be created from two such ;witches. To follow the operation
of the flip-flop (Fig. 13.22b), assume that T, is conducting (CLOSED)
and T2 is cut off (OPEN). With T1 conducting, the potential point P1 is
nearly zero and, in combination with the negative voltage applied to TB2,
this ensures that T2 is cut off. With T2 cut off, the potential of point P, is
large and positive, and this supplies the bias current through RA, that
ensures that T1 is conducting and Vpl is low. In logic terms, 0 = 0; this is
a stable state that we may designate as the 0 state of this binary memory
element. A positive pulse applied to RESET terminal R that would raise
VB1 has no affect since T1 is already conducting. However, a positive
pulse at SET terminal S causes T2 to begin conducting, the potential of
P2 drops, the forward bias on T1 is -educed, the potential of PI rises, the
forward bias on T2 increases, the potential of ?, drops further, T2 goes
into saturation, and T1 is cut off. The output voltage is sigh, Q =1, and
this indicates another stable state that we may designate as the 1 ;tate. If a
flip-flop in the 1 state receives a positive pulse at R, transition proceeds n
the opposite direction (since the device is symmetric) and the device is
RESET .o the O state. In a well-designed flip-flop, these changes in state
take place in a few nanoseconds, and we see that this simple device
satisfies all the requirements of a binary storage element.

- Timing waveforms

In the RS flip-flop of Fig. 13.21, a 1 input at the S input will SET the
output Q to 1. To RESET the flip-flop, a 1 is applied to input R. The
duration of the input signal (as long as it exceeds a certain minimum
time) and the time at which an input signal is applied are not significant.
Such a flip-flop responds to asynchronous inputs. A more sophisticated
flip-flop incorporating two AND gates is shown in Fig. 13.23. Here an
input is effective only when enabled by a 1 input at terminal E. In a
digital system composed of many elements, it is usually necessary for the
outputs of all elements to be synchronized. The synchronizing signal may
come from a clock, and the enabling terminal is frequently designated
CLOCK (CK). In a clocked system, transitions cannot run wild through a
circuit; instead, changes
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occur in an orderly, one-step-at-a-time fashion. In addition to the
synchronous inputs R and S, there may be asynchronous inputs to clear or
preset the flip-flop.

The operation of a clocked RS flip-flop is illustrated by the typical wave-
forms of Fig. 13.23b. Initially, output Q = 0. If a 1 appears at SET, when
ENABLE goes to 1 the flip-flop is set with Q = 1. At the next clock
pulse, the presence of a 1 at RESET forces the output to 0. At any time, a
1 at PRESET forces the output to 1; a 1 input at the CLEAR terminal
overrides other inputs and forces Q to 0.

- THE DATA LATCH.

The functional symbol for a simple RS flip-flop (without PRESET and
CLEAR) is shown in Fig. 13.24a. One way to avoid the ambiguous state
where R = 1 and S = 1 simultaneously is the circuit modification shown
in Fig. 13.24b. By connecting an inverter between the R and S terminals
and using only one input signal, the ambiguity is avoided and the number
of terminals is reduced (an advantage in IC packages). When the
ENABLE line is HIGH, the output Q follows the input D. In other words,
when this flip-flop is enabled, the input data is transferred to the output
line. After the ENABLE line goes LOW, no change in Q is possible, and
the output is "latched" at the previous data value. This data latch is widely
used as an element in digital systems; for example, a set of eight such
latches could "remember" the eight digits representing a number or an
Instruction. (See Example 5.)
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Example 5

) In the data latch, the output Q
The enable and data inputs to a data latch are shown follows input D whenever enabled

below. Predict the waveform of the (E = 1). When E goes to 0, the

outpu output remain latched in the
previous condition. In Fig. 13.25,
E ‘ when E first goes HIGH, D = 1,
k T there-fore, O follows D and becomes
1. As long as E is HIGH. follows
D any changes in D. When E goes
i LOW, Q = D =1 and remains so.
Q _] Y [ 5 The output waveform is as shown.

Figure 13.25 Typical data laich waveforms.

- THE D FLIP-FLOP .

In digital systems it is sometimes desirable to delay the transfer of data
from input to output. For example, we may wish to maintain a present
state at Q while 141- read in a new state that will be transferred to the
output at the appropriate time. The D (for delay) flip-flop shown in Fig.
13.26 is a refinement of the data later incorporating a second RS flip-flop.
Here the data latch is enabled when the clock signal goes LOW, but the
following RS flip-flop is enabled when CLOCK goes HIGH. In other
words, Q1 follows D whenever CK is LOW, but any change in output of
the combination Q=Q2 is delayed until the next upward transition of CK,
This is an edge-triggered flip-flop;Q1 follows D while CK is LOW, then
.on
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the leading edge of the clock pulse, the value of D is transferred to output
Q. On the logic symbol, the small triangle indicates an edge-triggered
device. Because the output can change only at the instant that the clock
goes HIGH, the output can be synchronized with the outputs of other
elements. Furthermore, a sudden spurious change in D similar to that
shown in Fig. 13.26¢ will not affect the output. For proper operation of a
practical device, the data input must be stable for a few nanoseconds
before the device is clocked (the set-up time), and it must remain stable
for a few nanoseconds after the clocking is initiated (the hold time).

-THE JK FLIP-FLOP.

A widely used memory element is the JK flip-flop shown in Fig. 13.27.
In its most common IC form, the output changes state on downward
transitions of the clock pulse. The small circle on the symbol identifies
this as a trailing-edge-triggered flip-flop. The operation of this logic
element is improved by employing a master flip-flop that is enabled on
the upward transition of the clock pulse while the slave flip-flop is
inactive. Then the slave is enabled on the downward transition and
follows its master; that is, it takes on the state of the immobilized master.

i ]— S50, i . .
J 0o 4 K[ Q i ————e Ly o=
: 17 2 . i -t
T _—— Mt Siave 97 i
P e o |0 1IK == Fiq | Ea
1 o)1 =" . o
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K Q 1o, A —— = @ R
() Bl bl Trath teble -
Fis
[
fed Dlocle dinera:
Figmre 1927 Ul J miasier—slave flip-tlop.

In addition to avoiding the ambiguity referred to previously, this versatile
device provides three different modes of response. Because of the
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feedback connections from output to input, the output of a JK flip-flop
depends on the states of the inputs and the outputs at the instant the clock
goes LOW. As indicated in the truth table, with 0 inputs at J and K, the
clock has no effect, and the flip-flop remains in its present state Q. With
unequal inputs, the unit behaves like an RS flip-flop. For J =1 and K =0,
the clock SETS the flip-flop to Q = 1; for K =1 and J = 0, the clock
RESETS the flip-flop to Q = 0. (In other words, with J K, Q =Jor Q
follows J.) With 1 inputs at both J and K, the flip-flop toggles; that is, the
output changes each time the clock goes LOW. The operation of the JK
flip-flop is revealed by a complete truth table constructed for the eight
possible combinations of J, K, and QO.

Example 6

Connect a JK flip-flop to function as a When ENABLED, Q should follow J = D,
data latch; that is, when it is ENABLED, which requires K J

the DATA is to be transferred to 0 when )
the CLOCK goes LOW. When DISABLED, Q should remain

"latched" in its present state, which requires
K =J = 0. The truth table and the necessary

& g g connections are shown in Fig. 13.29.
‘ _ E ‘ J K
: ol E ey |
— 0
J

0 \ 0
= . 1 D
Tiggre 13,28 A JK lip-llop connected as o

data latch.

With the J and K inputs tied together and brought out to a single input
terminal, the JK unit becomes a T or toggle flip-flop (Fig. 13.30). For T =
0 (J = K=0), the clock pulse has no effect on output Q. For T=1(J =K
= 1), the flip-flop toggles each time CK goes to LOW. The waveforms
show that for T held HIGH, the output is a square wave of half the
frequency of the clock; the device is a frequency divider. If the CK input
responds to a sequence of events, the T flip-flop "divides by two."
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As we shall see in the next chapter, sets of flip-flops can be used to
represent binary numbers in which each digit corresponds to the value of
0(0 or 1) of a flip-flop. A register is a set of flip-flops in which binary
data can be stored. The same flip-flops can be reconnected to serve as a
counter in which the number stored is the number of events being
counted.

- DIGITAL INTEGRATED CIRCUITS

The logic gates and memory elements described here are available in
IC form with significant advantages in small size, low power
consumption, and low cost. Integrated circuits containing fewer than a
dozen gates represent small-scale integration (SSI), while those with
more than a hundred elements represent large-scale integration (LSI). In
between are medium-scale integration (MSI) circuits. Digital I1Cs in
common use range from 14-pin dual 4-input NAND gates (SSI) and 24-
pin seven-segment lamp drivers (MSI) to 40-pin microprocessors
incorporating more than 100,000 transistors (VLSI). The active elements
may be BJTs—the "bipolar” family of which TTL is the most common
example—or MOSFETSs (the MOS family) using either n-channel or p-
channel devices in enhancement or depletion modes.

TTL circuits are superior to DTL units in most respects. The logic
voltage swing is large (0.2 to 3.3 V), and they are relatively immune to
noise. The fan-out (typically 10) is high, power consumption (10
mW/gate) is low, and the speed of operation (9 ns) is very high. These
excellent characteristics have made

TTL logic very popular, and TTL devices are available in great variety.
Newer versions include the S series (high-speed Schottky), the LS series
(low-power Schottky), and the ALS series (advanced LS). A Schottky
diode. connected between base and collector prevents transistor saturation
and eliminates storage-time delay.
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VI_ The necessity for isolating islands in fabricating chips. limits gate
density in TTL technology. In the new integrated injection logic (12L),
bipolar junction transistors are "merged” to provide interconnections
without isolation regions. The high speed of bipolar elements is retained,
and the increased density makes I2L technology attractive for LSI
applications.

ICI_. In emitter-coupled logic, the circuit is arranged so that the
transistors never saturate, and the delay associated with removing charge
from a saturated transistor is avoided. ECL logic is characterized by very
high speed (typically 2-ns propagation delay) and large fan-out (16) but
high power consumption (25 mW per gate) and low voltage swing (0.8
V).

MOS. The MOS inverter is extremely simple in appearance and in
fabrication. An MOS gate requires much less "real estate" than a
corresponding TTL unit and, therefore, the gate density on a silicon chip
can be much higher: MOS is widely used in LSI. The high input
resistance means low input currents and power consumption is low
(typically 1 mW/gate). Furthermore, as fabrication techniques improve,
each generation of MOS devices offers improved performance.

CMOS. In complementary MOS devices (CMOS), n- and p-channd
MOSFETs are paired so that, during switching, an ON transistor is
always avail-able for rapid charging of the load capacitance, whereas the
OFF transistor limits dc current consumption. The circuit complexity is
increased, but power is consumed only during switching. The
compromise reduces gate density but results in higher speed and very low
power consumption (0.01 m\W/gate)—characteristics that are desirable in
digital watches, for example.

- SUPERCONDUCTING LOGIC CIRCUITS

The phenomenon of zero-resistance electrical conduction, called
superconductivity, has fascinated engineers for decades. The discovery of
ceramic superconductors in 1986 led to the achievement of
superconductivity at 95 K in yttrium-barium-copper oxide in 1987. For
their original discovery, Alex Muller and Georg Bednorz of IBM’s Zurich
Laboratory in Switzerland were awarded the 1987 Nobel Prize in physics.
Superconductors carry electric current with virtually no losses and, there-
fore, can produce powerful magnetic fields with expenditure of little
energy. Until recently, this was possible only at the very low
temperatures obtained by immersing metal alloys in expensive liquid
helium. Ceramic superconductors can no‘; operate at temperatures
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obtainable with lower-cost liquid nitrogen, opening new. frontiers for
applications. Low-loss superconductors would be very valuable

electronic circuits and power transmission. However, it will take years of
re-search to overcome the technical hurdles in ceramic processing and
fabrication techniques before superconducting components come into
regular use. An important superconducting device for use in digital
circuits is the Josephson junction. These devices use the superconducting
tunneling effect and, theoretically, should provide greatly improved
characteristics. The Josephson junction features high switching speed (1-
10 ps per gate), low power consumption (microwatts per gate), and low-
dispersion signal transmission (transmission velocity about 100 Am/ps).

- SUMMARY

Digital logic circuits employ discrete instead of continuous signals.
The basic logic operations are: AND, OR, NOT, NAND, and NOR.

Ac— S a-B Ao—5 t A : ﬁ Ao—S"~ A 1B
Bm—l .. nui__, : Bl:-—-|___/' Bgﬁl_f ".A+B

AND OR MAND NOR

All operations can be achieved using only NAND gates or only NOR
gates. The validity of any logic statement can be demonstrated with a
truth table.

m Logic circuits are classified in terms of the components (R,D, T)
employed. Design factors include: cost, noise immunity, power
consumption, signal degradation, fan-in, fan-out, speed, and reliability.

m Diodes and transistors are used as switches in electronic logic gates.
Transistors are switched from cutoff to saturation by changes in Iz or vgs.
Integrated circuits permit high-performance gates at reasonable cost.

m Memory components store data processed by decision components.
When instructed, a flip-flop must change rapidly from one distinct stable
state to the other and clearly evidence the new state. The transistor flip-
flop is an inexpensive, widely used binary storage device.

m The basic RS flip-flop is SET by S = 1 and RESET by R = 1. When a
data latch is enabled, output Q follows input D. In a D flip-flop, transfer
of data from input to output is delayed. Operation of the versatile JK flip-
flop is determined by inputs at J and K. The T flip-flop is toggled from
one state to the other by successive triggers. Basic applications of flip-
flops include counters and registers.
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- TERMS AND CONCEPTS.

AND gate Device in which an output appears only when the inputs A
and B appear.

m Binary system Numbering system based on powers of 2.

- buffer Intermediate unit placed between a low-power source and a load
requiring considerable power or current.

- clock Source of timing signals in a synchronous circuit (system).
degradation Deterioration of the quality of a signal by a processing
device.

digital logic elements: Elements that perform logical operations with
quantities represented electronically as digits, usually in the binary
system.

fan-in Number of inputs that can be accepted by a logic element.

- fan-out Number of inputs that can be supplied by a logic element.
- flip-flop Basic two-state information storage  element.

- gate See logic gate.

- latch Device that maintains a given position (state) until released.

- logic gate Basic building block for logic systems that controls the flow
of pulses.

- NOT gate Device in which the output is the complement of the input; if
Ais 1lthen AisO.

- OR gate Device in which an output appears the input A or the input B
appears.

- State Integer variable that describes the condition of a logic element;
the states of a binary element are 0 and 1.

- three-state device Logic element with possible output states O, 1, and
"disconnected."

- truth table Description of a logic function by listing all possible
combinations of input values the corresponding outputs.

- wired logic Logic function performed by electrical connection.
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