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"'Incentives systems and its impact on job satisfaction

of employees in Libyan Universities'

Abstract:

The chief objective of this research is to know the extent of impact of
incentives systems applied in Libyan Universities in achieving job satisfaction
of employees in these universities.

To achieve these objectives the researcher has chosen a sample of the research
population composed of four public Libyan Universities. The research
conducted on a random sample includes 370 singles distributed among staff
members and administrative officials; the sample was also designed to represent
the overall employees.

The research adopted the analytical descriptive approach, the historical
approach and a number of statistical analysis tools, that is by compiling and
classifying statistical data by using (SPSS) statistical program.

The research reached the conclusion that employees in the universities in
question have no enough incentives whether material or moral, therefore, they
are not satisfied with their job, and that the incentive system applied in Libyan
Universities is a partial system and not integrated one and marred by deficiency.
Findings also indicate the possibility of prediction of job satisfaction level, in
terms of level of effectiveness of incentives systems applied in the universities.

The research suggested many recommendations, the most important of which
is the necessity of correspondence of employees' various needs and desires,
whether material or psychological, social or functional, with the applied
incentive system.

The research also recommended the reconsideration of national staff members'
wages and salaries structure, so that to be similar to that of foreign staff
members who perform the same job in the university.
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headbang (<headbanging), slamdance (<slamdancing), benchpress
(<benchpressing),

vacuum-clean (<vacuum cleaner), aircondition (<airconditioning),
eavesdrop

(<eavesdropper), long-divide (<longdivision), fundraise (<fundraising)
blaut [aplaTt| (also called apophony)

__creation of new (form of a) word by changing vowel in the base word:
sing/sang; woman/women; louse/lice; sit/seat; live/life

Causative verbs: rise/raise; lie/lay; sit/set; fall/fell (as in to fell a tree)

_ Ablaut combined with other processes: child/children; catch/caught
Acronymy and abbreviation

_ Acronyms words formed by taking the initial letters from the words in
a compound or phrase and pronouncing the word spelled by them.
NATO, UNICEF, AIDS

_ Abbreviations are like acronyms, but the names of the letters are
pronounced.

BBC, cd, AC/DC (Anti-Christian Devil Children)

Reduplication: repetition of part of a word. Less important in English
(mainly child speak, onomatapoeia; lists in Marchand 430ff), but can be a
very important way of forming new (forms of) words in other languages.
Andy-Pandy, lovey-dovey, super-dooper, teeny-weeny, chitchat,
mishmash

Latin: cucurri ‘[ ran’ (<currere), pedendi/pendere; ceceni/canere
Gothic: faifah ‘I caught’ (<fahan); lailaik/laihan ‘jump’, lailot/

Conclusion

As far as morphology developed in a stage of human history in which
dislocation syntax was absent it is inappropriate to model these old types
of morphology in the light of the more recent dislocation syntax (purely
concatenative models, head movement, distributed morphology).

We have given a rapid introduction to the field of morphology and to
some of the phenomena that morphologists study. We introduced a key
notion, that of the morpheme, but acknowledged that there are problems
with its traditional formulation.
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N>V: torch (a house), access (a file), hammer, butter, accent, sign,
blossom, e-mail V>N: a look, call, crack, cry, meet, walk

A>V: slow (the tempo), cool (the wine), busy (oneself), bare, humble,
empty Compound V vs. compound N; conflict, contest, protest, decrease,
insult, remake, torment, transfer, reject, refill, remake shelf/shelve;
house/hou|z]e; advise/advice

. Clipping

_shortening a word by deleting phonological material (not morphemes):
prof (<professor), influenza, laboratory, steroids, Vietnam, situation
comedy); prefabricated, detoxification centre, Rolling Stones

. Blending

merging of two words in which at least one of them undergoes clipping:
carjack (hijack+car), stagflation (inflation+stagnation), Reaganomics.
Backformation

_ the formation of a new word by the removing an affix:

self-destruct (from self-destruction) not formed by compounding of
self+destruct, since destruct (an allomorph of destroy) is otherwise only
found with suffixes: destruction, destructive, indestructible dissertate
(<dissertation), liase (<liason), enthuse (<enthusiasm), emote (<emotion),
combust (combustion), redact (<redaction), opine (<opinion)

_ Here the shorter words sound “less normal” and aren’t acceptable to
every native speaker, suggesting they are perceived as being derived from
the longer words.

_ Backformation vs. clipping: Backformation involves the removal of
affixes and changes meaning (and often syntactic category). Clipping is
the deletion of random phonological material (not specifically affixes)
and doesn’t change meaning/category. (The only effect relevant to
meaning is a change in style level: profis less formal than professor.)

_ The words in (29) were originally backformations, but this is a
diachronic fact, for which there is no evidence available today. (29)
Should thus not be called backformations in asynchronic analysis trying
to describe the mental representation of language now.

edit (<editor), sculpt (<sculptor), burgle (<burglar), laze (<lazy), preempt
(<preemption), scavenge (<scavenger), swindle (<swindler), resurrect
(<resurrection).

. cherry (< French cerise; final /z/ taken as plural affix; singular
backformed from it).

. pea (< Old English pise ‘a quantity of peas’; singular non-countable
noun) stave (noun) <staves (older plural of staff in the sense ‘stick”).

The structures in (30) look like compound verbs, but are actually
backformations, since structures of this type don’t exist unless there is a
longer affixed word. It is impossible to form compound verbs of the type
[NNV] directly in English.
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Mo pheme

Bound

Free
tiger l
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prefi Infx Circumfix Suffix

un-happy abso-bloody-utely gewand-d - watked house-s
pre-dizposa iegen-woit for it-dary ge-studeer-gd - sudied kind-ness
pro-active Cinder-fucking-sfiia ge-bouw-d- buit Custome-ise

7-Word Formation Processes

1. What is a word?
It has been expected that average speakers of a language know from
45,000 to 60,000 words. This presents that we as speakers must have
stored these words someplace in our heads, our so-called mental lexicon.
But what exactly is it that we have stored?
What do we mean when we speak ‘words’?
In non-technical way every-day talk, we speak about ‘words’ without
ever thinking that this could be a tricky notion. Here we will see that,
perhaps rival our first intuitive feeling, the ‘word’ as a linguistic unit
deserves some attention, because it is not as straightforward as one might
expect.
If you had to define what a word is, you might first think of the word as a
unit in the writing system, the so-called orthographic word.
and followed either by a blank space or a punctuation mark.

clearly words don’t create words, people create words! But study of
chronological change in languages shows that people do so in conduct
that are systematic. Since children often make words too, the study of
chronological language change has probable relevance to study of child
language.
derivation: adding a derivational affix, therefore changing the syntactic
category. orient > orientation- high school
category extension: extending a morpheme from one syntactic category
to another. chair (N) > chair (V)
compound: combining two old words to make one new one: put-down
. Conversion (zero derivation)
change of syntactic category (e.g. noun, verb) of a word without adding
affixes. It may involve a stress change or minor changes in the base.
Some linguists see conversion as addition of zero affixes
(=unpronounced affixes), while others say there is no affix.
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Examples -est, -er, -s (small-est, small-er, play-s, pen-s)

Null morpheme:

In morpheme- a null morpheme is a morpheme that is realized by a
phonologically null affix (an empty string of phonological segments). In
simpler terms, a null morpheme is an "invisible" affix. It's also called zero
morpheme.

The null morpheme is represented as either the figure zero (0), the empty
set symbol Q.

Example:

The existence of a null morpheme in a word can also be theorized by
contrast with other forms of the same word showing alternate
morphemes. For example, the singular number of English nouns is
shown by a null morpheme that contrasts with the plural morpheme -s.
dog= dog+ -@ = root ("dog") + SINGULAR

dogs = dog + -s = root ("dog")+ PLURAL

6-Morpheme the building blocks of morphology

Although words are the smallest independent units of language, they have
an inside structure and are built up by even smaller pieces. There
are simple words that don’t have an inside structure and only consist of
one piece, like camel. There is no way we can divide work (cam-le ?) into
smaller parts that carry meaning or function. Complex words however,
do have an inside structure and consist of two or more pieces.
Consider camels, where the ending —s is added to the root camel to make
it into a noun meaning more than one camel These pieces are
called morphemes and are the smallest meaning-bearing units of
language.

We said that words are independent forms, and a simple word only
consisting of one single morpheme is therefore a free morpheme, that is,
it is a word itself. Examples are house, work, high, us and to. Morphemes
that must be attached to another morpheme to receive meaning
are bound morphemes. If we break the word unlikeness into its three
morphemes un-, like and -ness, we get two examples of bound
morphemes: un- and -ness, as they require the root /ike to make up a
word. These are also called affixes as they are attached to the stem. The
affix un- that go to the front of a word is a prefix and -ness that goes to
the end is a suffix.

There are also infixes and circumfixes, even if they are not very common
in English. We generally see infixes as bother words integrated in
morphemes like the ones you can see below, a circumfix is a morpheme
that attaches to the front and the back of a word, as you can see in the
examples of Dutch past tense below:
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(6) ’'m, he’s, you’ve,
(7) Hasn’t she gone? (Contrast with parallel question with non-clitic not.)
(8) [the man in the kitchens]'s wife.

A morpheme is the smallest unit of meaning we have — that is, the
smallest piece of a word that contributes meaning to a word.

Example The word trainings has 3 morphemes in it: train-ing-s.

To break a word into morphemes, try starting at the beginning of the
word and seeing how far into the word you need to go to find a sub-part
of the word that has  some meaning. For example, in the word
unreadable, the first two letters un- are independently meaningful in a
way that just the first letter, u-, is not — un- means something like ‘not
(whatever)’, and changes the meaning of the word it attaches to in a
predictable way; sub-parts of un-, like u- or —n-, don’t have this property.
This means that un- is a morpheme.

Once you’ve found the first morpheme, ask yourself whether there’s
another meaningful sub-part of the word after that first morpheme. Again
read - is independently meaningful; so is the last part of the word, -able.
So wunreadable has three morphemes: un-read-able. Some words just
have one morpheme, of course — you can’t break down the word love into
any meaningful sub-parts, for example.

We define different kinds of morphemes based on various properties like
where they show up in words. All morphemes are either free or bound.
Free A free morpheme is one that can stand on its own — that is, it’s an
entire word.

Examples the, dog, run, pretty, trapezoid

Free morphemes may appear with other bound morphemes attached

to them; fatefully, though, they don’t need to have other morphemes on
them.

Bound A bound morpheme cannot stand on its own, but rather must be
attached to a free morpheme whenever you say it.

Examples re-, un-, -est, -er, -fer.

Some morphemes are roots; others are affixes.

Root The primary piece of meaning in a word, to which affixes can be
added. In English, a root is often a word itself.

Examples cat, pretty.

Affix A morpheme which attaches to roots (or stems), changing their
meaning in regular ways.

Ling 201 Professor Oiry Fall 2009

Examples re-, un-, -est, -er, ing, -s

Affixes are usually either prefixes or suffixes.

Prefix An affix that goes before a root. Examples re-, un- (re-read un-
heat) Suffix An affix that goes after a root.
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S. Types of morphemes

Free morphemes can occur as independent words. Bound
morphemes cannot.

(2) re-act-iv-at-ion time schedule-s

Cranberry morph(eme)s (=unique morph(eme)s): bound
morphemes occurring in only one word in a language (and in words
derived from that word):

(3) cranberry, inert, inane, inept, unkempt, disgruntled, umpteen, affable

Affixes: bound morphemes that have one or more particular semantic
or grammatical functions/meanings and that occur in more than one word
in the language.

(4) a. newest ; speaks, spoken; cats, four-teen-th, driver, painful, beautify
b. nonentity, unclear, ultra-stupid, behead
c. anti-dis —e —stabl —ish —ment —arian -ism

Base: the morpheme(s) to which an affix is attached. (Advanced point:
don’t confuse base with root (base consisting of a single morpheme);
stem (base for inflectional affixes (defined below), possibly consisting of
more than one morpheme).)

Prefix =affix before base; suffix =affix after base; infix =affix inside
base; circumfix=affix consisting of both a prefix and a suffix

Portmanteau morpheme = single indivisible morpheme realising
more than one feature.

(The term is applied when the features are realised by separate
morphemes in the same language, and less frequently in other languages.)
(5) were (BE+past), she (3rd person+singular+feminine+subject)

Clitics: a cross between an affix and a word. They are phonologically
so short they can’t be pronounced alone, they need to join to other words.
Like words, their position is determined partly by syntactic rules. They
are sometimes short forms of larger words.
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4. these word-parts that can occur only in blend must be combined in the
correct way.
5. languages form new words systematically.
What linguists infer from these observations:
* The meaningful parts into which words can be divided—e.g., biggest
can be divided into big+est--are called the morphemes of the language.
These are considered the basic units of meaning in a exacting language.
* Words that have meaning by themselves—zgir/, car, house—are called
lexical
morphemes. Those words that role to specify the relationship between
one lexical morpheme and another—words like at, in, on, -ed, -s—are
called grammatical morphemes.
* Those morphemes that can stand alone as words are called free
morphemes
(e.g., girl, food, in, on). The morphemes that occur only in combination
are called bound morphemes (e.g., -ed, -s, -ing).
* Bound grammatical morphemes can be divided into two types:
inflectional morphemes (e.g., -s, -est, -ing) and derivational
morphemes (e.g., - ful, -like, -1y, un-, dis-).
4- Drawing Morphology Trees

In order to show the inner structure of a word, we represent morphology
trees. The following tree draws a simple morphology tree and a complex
morphology tree:
Below are the completed morphology trees

Simple morphology tree

™
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morphology: the study of the internal structure of words.

prefix: an affix that is attached to the front of a word, e.g. pro- in
proactive.

root: a base to which bound morphemes can be attached.

simple words: a word consisting of only one morpheme, e.g. work.
suffix: an affix that is attached to the end of a word, e.g. plural -s on
nouns.

1. Introduction

The rank of morphology in the whole model of grammar varies greatly
depending on the theory. With one of its key assumptions proclaiming the
equivalent division of both morphological and phonological constraints,
Optimality Theory (OT, Prince and Smolensky (1993), McCarthy and
Prince (1995)) collapses the morphology-phonology distinction. In
Distributed Morphology (DM, Halle and Marantz (1993)), on the other
hand, morphology has its own significance, serving as a bridge between
syntax and phonology. By applying these theories to phonologically
conditioned allomorphs since OT advocates a representational view of
grammar, and DM, a derivational view of grammar, a concomitant and
inseparable question is how the whole grammar is organized.

2- The purposes of studying morphology

The inside structure of words and the segmentation into different kinds of
morphemes is essential to the two basic purposes or morphology:

1. the creation of new words and.

2. the modification of existing words.

3- What is Morphology?

The term morphology is Greek term and morph- meaning 'shape,
form', and —ology that means 'the study of something'. The term is used
not only in linguistics but also in biology as the scientific study of forms
and structure of animals and plants, and in geology as the study of
formation and development of rocks and land forms. We are going to fix
on morphology in linguistics, as the scientific study of forms and
structure of words in a language. Morphology as a sub-title of linguistics
was named for the first time in 1859 by the German linguist August
Schleicher who used the term for the study of the form of words. Today
morphology forms a core part of linguistics.

1. Some words can be separated into parts which still have meaning.

2. many words have sense by themselves. But some words have meaning
when used with other words.

3. some of the parts into that words can be divided can stand alone as
words. But others cannot.
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Abstract

We consider that this information will be of worth to anyone interested
in words, for whatever cause; to anyone interested in books and how they
represent the aspects of words we deal with here; to any person involved
in developing the vocabularies of native and non-native speakers of
English; to anyone teaching writing across the curriculum who must teach
the characteristics of words specific to their control; to anyone teaching
writing who must contract with the usage issues created by the fact that
different communities of English speakers use different word forms, only
one of which may be regarded as standard.

Morphology is attracting more the interest of linguists. No complete
theory of language can develop without a well known theory of word
formation. There are many disturb problems, however, which make any
morphological theory a weak theory, poorly needing facts based
solutions, some of them vital to the theory; these are for example,
competence, meaning, constraints, and so on.

We are also fretful with the acquisition/learning of the rules of word
formation.

Key Terms

affixes: a morpheme that is attached to something else to modify its
meaning, e.g. un- in unhappy.

bound morpheme: a morpheme that cannot stand on its own but must be
attached to another word, e.g. -er, plural —s.

circumfix: a morpheme consisting of two parts, one that is attached to the
front and one to the back of a word.

complex word: a word consisting of two or more morphemes, e.g. work-
er.

free morpheme: a morpheme that can stand on its own, e.g. house.

infix: an affix that is inserted into a word.

morphemes: the smallest meaning-bearing unit of language.
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e The overall transfer functions of the first and second order BPSDM
are obtained. From these transfer functions it observes that for the
first and second order BPSDM the STF is represented the bandpass
filter (BPF) while the NTF is represented the band reject filter
(BRF).

e Both first and second order BPSDM systems are implemented
while several tests carried out and useful results are achieved.

e When band limited additive white noise is added to the modulating
signal before at the input of the both BPSDM systems first and
second it can be observed that the second order BPSDM has better

noise performance when compared to the first order BPSDM.

e OSR is very important parameters in BPSDM, where from last
results it observes that the reconstructed signal dependent on OSR
and increasing OSR made reconstructed signal is identical version
for modulating signal

e BPSD demodulator is very simple just requires a Bandpass Filter

(BPF), to pass the modulating signal and reject unwanted signals
Abstract:

Bandpass sigma-delta modulation (BPSDM) has become a very useful and
widely applied technique for high performance Analog-to-Digital (A/D) conversion of
narrow band signals. Through the use of over sampling and negative feedback, the
quantization error of a coarse quntizer is suppressed in a narrow signal band in the
output of the modulator.

This paper describes the theory and design of continuous-time (CT) BPSDM
for A/D conversion. The essential idea of the work is the design of the first and
second order BPSD modulator.

This work investigates also the applicability of delta sigma modulators to
bandpass sigma delta modulator as bandpass filter with adjustable center frequency.
Both first and second BPSD modulators are investigated and simulated.

Several tests are carried out on BPSDM and successful results are achieved. In
addition to that very useful computer package known as a Matlab with Simulink V.
7.04 where used.
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(a)Modulating signal.
(b) Second order BPSDM modulated signal.
(c)Reconstructed signal.
Where:

f. =10kHz, f. =200kHz, A, =04V

i

8. Conclusion:
Referring to the main aim of this work which desired in an abstract
it concludes the following points:
e The main objective of this paper was to study, investigate the
behavior of the first and second order BPSDM from point of view
of theory behind them, parameters and transfer functions of each

order.
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Figure (16)

Second order BPSDM with additive band limited white noise waveforms

in both time and frequency domains
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Figure (15)
Second order BPSDM with additive band limited white noise
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Test IV

Referring to the test I in subsection (7.1.3), a white noise source and low

pass filter is added to the simulation circuit shown in figure (13). That

LPF is used to limited the noise up to 10KHz. After adjusting all

parameters of this simulation circuit shown in figure (15), simulation

results are obtained in both time and frequency domains as represented in

figure (16)
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(a)Modulating signal.
(b)Second order BPSDM modulated signal.
(c)Reconstructed signal.
Where:

f =10kHz, f =200kHz, A =04V

S

7.1.4 Simulation of the second order BPSDM with additive band
limited white noise

When a bandlimited additive noise is injected with the modulating signal
after passed through a LPF as represented in figure (15) to study the

overall behavior of the effect of it on the second order BPSDM system.

Test IV will be carried out as clarified in the following point
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at the input of the second order modulator shown in figure (13) and the
sampling frequency is chosen to be 200 KHz. After setting all the
parameters of the simulation circuit in addition to the simulation
parameters of the second order system modulator/demodulator the
simulated results achieved in both time and frequency domains is

illustrated in figure (14)

Figure (14)
Second order BPSDM waveforms in both time and frequency domains
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(c)

(a)Modulating signal.

(b)First order BPSDM modulated signal.

(c)Reconstructed signal.

Where:

£, =10kHz, /s

=200kHz A, =04V

7.1.3 Simulation of the second order BPSDM system.

Referring to the block diagram of second order BPSDM modulator
that represented in figure (6) it constructed by using Matlab with

Simulink as shown in figure (13)

— ot
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Assuming that the modulating signal is a sinusoidal signal with

peak amplitude of 0.4V and the modulating frequency 10 KHz is applied
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of this simulation circuit shown in figure (11), simulation results are

achieved in both time and frequency domains as shown in figure (12)
Figure (12)

First order BPSDM with additive band limited white noise waveforms in

both time and frequency domains
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(c)Reconstructed signal.
Where:
f. =10kHz f =200kHz A_ =04V

7.1.2 Simulation of the first order BPSDM with additive bandlimited
white noise

When a bandlimited additive noise is combined with the
modulating signal after passing through a low pass filter as shown in

figure (11) to study the behavior of the effect of it on the first order
BPSDM system.

Test II will be carried out as seen in the following point.

Figure (11)
First order BPSDM with additive band limited white noise

mt — vt

To Workispace2 To Workspace

= fte
@ @ 2*pi*10000s =N _P"\. L‘/f\ [
5242 9609e+009 =

Sine Wave Transfer Fen Sign Ze,-rﬂ-cljdrder BPF Scope
ol
@_’ butter mita
\ To Workspace1
Random LPF
Number1 —
Test 11

Referring to the test I in subsection (7.1.1), a white noise source and low
pass filter is added to the simulation circuit shown in figure (9). That low

pass filter is limited the noise up to 10 KHz. After setting all parameters



Theory, Simulation of the Band Pass Sigma-Delta Modulation

First order BPSDM waveforms in both time and frequency domains

Figure (10)

(b)First order BPSDM modulated signal.
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Test I

Assuming that the modulating signal is a sinusoidal signal with peak
amplitude of 0.4V and the modulating frequency equal to 10KHz is
applied at the input of the first order BPSDM modulator shown in figure
(9) and the sampling frequency is chosen to be 200KHz. After organize

all the parameters of the simulation circuit in addition to the simulation
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parameters of the first order BPSDM modem the simulated results

achieved in both time and frequency domains as shown in figure (10).
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suitable type of PC which generates time responses of the model that
imitate the behavior of the process being studied.

The main purpose of studying first and second order systems through the
modeling and simulation approach is to achieve different goals without

actually constructing or representing real processes.

7.1 Simulation of BPSDM System.

The first and second order BPSDM systems are implemented by using
Matlab V.7.04 with Simulink to identify and achieve the simulation
results. In the following subsections it will clarify the implementation of
the both systems.

7.1.1 Simulation of the first order BPSDM system.
Referring to the block diagram of first order BPSDM modulator that
shown in figure (1) it constructed using Matlab with Simulink as shown

in figure (9)

Figure (9)
First order BPSDM
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The STF and NTF of the second order BPSDM are given by these

equations.
~ Y(y) _ BW?.s? (13)
X(s)  25' +\2BW .5 + 220} + BW?) s + 202 BW s + 20"
Y(s) \534 + 2«/5(0;.5‘2 + \/E(uj, (14)

N(s)  ~25* +2BW.s* + 2N20 + BW?)s* + 20’ BW s + 200"

[ .!H i

Figure (8)
illustrated both the STF and NTF of the second order BPSD Modulator

Magnitude
'y
STF NTF
>3 /
Y S s
S / I' |II \ N\
4 | N\
4 | | N
/ | \
/ | | .‘\\
(/ |/ N
/ ! N
Lo S Frequency

Figure (8) Transfer function of second order BPSDM

7. SIMULATION OF THE FIRST AND SECOND ORDER
BPSDM SYSTEMS

Simulation is a technique used to analyses and observes the
behavior of model representing a physical system in order to verify the
behavior of the real system. Other definition of simulation is a technique
of constructing and running a model of a real system in order to study its
behavior without disrupting the environment of the real system.

Computer simulation means the running of a special program on a
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In fact, LPSDM converter of second order can be converted to a BPSD
modulator of second order with center frequency of f =10kHz via a last
simple mathematical transformation that preserves the performance and
noise properties of this modulator. Second order BPSDM is contains two

loops as shown in figure (6). [1]

Figure (6)
Second order BPSDM
Analog 4 — BPSDM
. A ;
Signal —— -» Signal
x(t) e y(t)

Filter Quantizer

6. Transfer function (TF) of the second order BPSDM.

STF and NTF of the second order BPSDM can be obtained by the
same method used in first order BPSDM. Figure (7) shows the modeling
of second order BPSDM which shown in figure (6)

Figure (7)
Modeling of second order BPSDM.

—Y(s)
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Y(s)
NTF = N(s) h
X (s)=0
Y stey o o
CNG) S+ BWst@
Magnitude
e NTF
\ |
|
|
]“
|
H
|
| »
F /A

Frequency
Figure (5) Transfer function of first order BPSDM

From equation (9) and (11) it concluding that, the behavior of STF

working as Bandpass filter (BPF), while the behavior of NTF working as
Band reject filter (BRF) as shown in figure (5)

S. Second order Band Pass Sigma Delta- Modulation.

Most of the design art for bandpass modulator can be derived from

similar art for the more common lowpass case in equation (12).
k
k, ——1 12
> &2 {2)

Where

k,, k, are constants.
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4. Transfer function (TF) of the first order BPSDM

Figure (3) shows the general model of first order BPSDM. Which
consist of subtracter, filter and quantizer. To achieve STF and NTF of
first order BPSDM the quantizer is modeled by addition white noise
N (s), as represented in figure (4)

Figure (3)
General model of first order BPSDM

Analog + : BPSDM
Signal Filter ﬂ_ = Signal
t -
%o Quantizer y(®

Figure (4)
Modeling of first order BPSDM

N(s): quantization noise

+ BW s +
x(s) Il } " - y(5)
Filter Quantizer

Then STF is given by

sTF = X&) (8)
X(S) N(s)=0
CY(s) BW s

ST (9)

U X(s) S*+BW.s+a?

Also the NTF which defined by this equation
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Where:

o, : Lower frequency.

w,: Upper frequency.
In this paper, implementing a first order BPSDM at center frequency is
chosen to be equal as testing 10 KHz with respect previous
transformation. Then that center frequency is equal to the message
frequency

o,(Center frequency) =2z *10000 rad / sec.

Lower frequency in rad/sec.

@, = 27z * 5000rad / sec.

Upper frequency in rad/sec.

@, = 27 *15000 rad / sec.
And BW = @, — @, =27 *10000 rad/sec

Then

@, =, * @, =2.9609 *10° rad / sec.

[

So

BW .s 277 *10000.s
Fo Becomes 5 S
s° + o, §°+2.9609*10

I

Then figure (1) can be redraw it again as shown in figure (2)

2a 100005 +4AH
x(t t
© s 5% + 29609 +10° — N > y(t)
Filter Quantizer

Figure (2) Designed model of first order BPSDM
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H(s): The loop filter transfer function

E(s) : Quantization noise.

3. First order BandPass Sigma Delta- Modulation.

BPSD modulator extends the concept of the conventional baseband
noise shaping SD modulator to high frequency narrow- band signals. The
digitization of intermediate- frequency (IF) signals with high resolution
then becomes possible.

In this work, a BPSD modulator topology shown in figure (1) that
reduction many of the problems found in the conventional modulators are

represented as quantization noise at center frequency, accuracy and slop

over load.[6,8]

» y(t)
Figure (1) First order BPSDM
To obtain BPSDM we have to use this transformation.
LPSDM BPSDM
s+
’ ” B (%)

Where:

BW : Band width of the signal.

o, : Angular frequency (rad / sec).
And

BW =, -, (6)

a)m = V a)fa)h (7)
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e, - Quantization noise power.

2.2 Over sampling and noise shaping.

In SDM high over sampling rate are necessary. A LowPass Sigma
Delta Modulation (LPSDM) requires a sampling rate much greater than
the highest frequency of interest present in the input signal. For BPSDM,
however, a lower sampling rate can be used as long as it is much greater
than bandwidth of interest in input signal. [5]

Over sampling ratio (OSR), defined as in this equation.

fi S
R — & — &
o5 I~y 2f 2)

Where:
OSR : Over sampling ratio.
f,: Sampling frequency.
7. : Nequist frequency.
f,: Signal bandwidth.

The efficiency of the over sampling can be improved by the SD
modulator, in which the feedback signal is used to shape the quantization

noise spectrum.

To achieve the BPSDM from LPSDM replacing the 1 in LPSDM by
A

% and we obtain. [4]
ST+,
) H(s)
Y. (s) = X(s E(s
w(s) 1+ H(s) (5)+1+H(.s) () (3)
Where
H(s)=225 4)
5T+,

X(s): Analog input signal.
Y,,(s): Output signal of BPSDM.
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Bandpass Sigma-Delta Modulation (BPSDM) is well suited for the
digitization of narrow band signals modulated on a carrier signal and
performs a high resolution A/D conversion of high frequency. The
primary motivation for development of band pass converters is the easy
and simplicity. BPSDM is important building block of such systems is
A/D converters that use very simple analog component and digital signal
processing to achieve high accuracy. [2,3,7].

In this paper we introduce the principle of the BPSDM including, theory
behind of BPSDM, first and second order BPSDM.

2. Theory behind BPSDM.

BPSD modulators operate in much the same manner as conventional
LowPass Sigma Delta (LPSD) modulator and of their advantages of
Nequest-rate converters. These advantages include reduced antialias filter
complexity and get rid of DC component and unwanted signals.[1]
Theory of BPSDM depending on two principles things such as:

1- Quantization

2- Over sampling and noise shaping.

These principles are described in the following points.
2.1 Quantization.

If we assume that the quantization level of the A/D is A and the

quantization error is evenly distributed in the range off +4 5> » We obtain

the quantization noise power by using this formula. [4]

A
2 1 / 2 A2
Cms =N J & de=5 (1)
Where:

A Quantization level.

€. Quantization error.
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Sigma-Delta Moedulation
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1- Introduction

Over  sampling
converters, or those that
use a sampling frequency
much larger than the
Nequist frequency of the
signal being converted,
have become very
popular during the last
few years. Such success
is due to the fact that
they can solve some of
problems encountered in
other implementations.

In this paper, we
explain what a Band Pass
Sigma-Delta modulation

(BPSDM) is and how it
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can be used for A/D conversion along with some of the basic design

choices in BPSDM design, we close by discussing some aspects of the

time and frequency domains simulation tests of BPSDM.
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