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Departmental Staff 



"Empowerment through quality techtcal education 

Dr DY Patil ducational Enterprises Charitable Trust's 

Ajeenkya DV Patil Group of Institution's Technical Campus

Dr DY PATIL SCHOOL OF ENGINEERING 
(Approved by AICTE, New Delhi Recognized by Govt, of Maharashtra, Afrillated to Savitribai Phule Pune University) 

DTE Code: EN6732
JEzNA 

SPPU PUN Code: CEGPO15720 AISIE Code: (-46648

(Accredited by NAAC)

A.Y. 2021-22

2.4.1 Number of full-time teachers against sanetioned posts during the year 

Number of posts Sanctioned as per AICTE 

Number of posts Sanctioned as per AICTE - UG 

Total 
Sr.no. | Department Associate Assistant 

Faculty Intake Professor 
Professor Professor 

required. 
Artificial Intelligence and 
Data Science 

1 180 2 6 9 

2 Civil Engineering 240 2 9 12 

3 Computer Engineering 480 2 4 18 24 

Electronics and 
4 Telecommunication 240 3 8 12 

Engineering 
5 Mechanical Engineering 540 3 6 18 27 

Total 1680 8 17 59 84 

Number of posts Sanetioned as per AICTE -PG 

Total Associate Assistant 
Faculty
required 

Sr.no. Department Intake Professor 
Professor Professor 

Electronics and 
Telecommunication 48 1 1 1 3 
Engineering 

Computer Engineering8 2 48 1 3 

3 Mechanical Engineering 48 3 

Total 144 3 3 3 9 

L.ohegaon Dr. F.B. Sayyad 

ncipap al 
Dr. D. Y. Patil School of Engineering

Lohegaon, Pune. 

'une 

Dr Ajeenkya DY Patil Knowledge City, Charholi (Bk), Via - Lolhegaon, Pune-412 105 

Ph:(020) 67077921/22 Email: prineipal_dypsoe@dypic.in Website: www.dypic.in 
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List of Non-Working 

Days and Holidays 





 

 

 

 

Department Level 
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"Errpowerment through quality technical education,,
Dr. D. Y. Patil School of Engineering

Dr. Ajeenkya DY Patil Knowledge city, charhori Bk., via. Lohegaon, pune - 4lz l}s
Civil Engineering Department

(SPB) (UAK) (JDD.)
(JDD)

LUNC
H

BREA
K

Honor
(sRK)

,1,,\
HOD

Prot. Lt. Sanjdyt<ilodpati
i-rnr:artrneErt r:f Civil I ngir'reariilg

.,. .. Fitii },i:;.itl ;rf En:'rg. l.cliegacir

Civil Engineering Department
l\Iaster TimO Table of Civil Department, Sem. - l, w. e. f. Og/1 112021

Da e: 08-11-2A21 Revision:03 AY 2021-22
Duy

Class/Div 10.00-l 1.00 I r.00-12.00
12.00-
13.00

I3.00-l,1.00 I I4.00-15.00 l5:30-
l6:30

Mon
SE

EM-III
(BGG)

EM-III
(BGG)

BTAP
(AAI)

FM
(uAS)PR

AC
(ABr)

TE WSE
(uAS)

DSS
(RDK)

DSS
(Rp()

SD-III

HWRE
(RCK) PR

AC
rSMK)

BE
EE -II TRE SD-IIITH i i

EM-III

E,EFM
(AAr)

HWRE
(RCK)

CM ACT i Honor
(AVN/ABT)P I (SRKl

ACT,,ATP
(UAKiABT)

(AAI)PR
CM/ACT

(AVN/ABT
CM'ACT

AVNiABT
SEMINAR

(SPB)
ACT / ATP

( UAK/ABT )

TQM & MIS
(sMK)

TRE PR
(UAK)

EM-III
(BGG)

ACT / ATP PR
(uAK/ABT)

ACT / ATP
PR

(uAK/ABT)

(RCK) PR

HWRE
(RCK)

CM/ACT
(AVNiABT)

EIlFM
(AAr)

TQM & MIS
(sMK)

TQM & MIS
(SMK)

SD-III PR Project

Uzma A. Shaikh



Yea
r

ISubject 
INotation I

i

Name of The Subject

Facult

v
Notati
on

Name of The Facultv
Lab
Locati
on

SE
Civil

FM Fluid Mechanics UAS Prof. l]zma Shaikh 022

BTAP
Bui Iding Technology and

Architechtural Planning
AAI Prof . Aakanksha Ingle 029

MOS Mechanics of Structure AVN Prof-. Anil<et Nemade 030
EG Ensineerins Geolosv SPB Prof. Swaonil B we 024

EM.III Ensineerins Mathematics-lll BBG Prof. Bhaswat G dhad
AC Audit Course- I ABT Prof. Ahinsak B Taksande

TE
Civil

HWRE
Hydrology and Water
Resource Ensineerine. =

RCK Dr.Rajesh Katdare 014

EEFM
Engineering Economics and

Financial Manasement
AA]

t

Prof Aal<anl<sha Ingle 029

DSS Desi!.n of Steel Slructures PC Prof . Ramal<ant Koshti 030
WSE Water Suonlv Ensineenns UAS Prof-. Uznra Shaikh 014

Elec-lCM Construction Manasenrent AVN Prot. Aniket Nernade 013

Elec-l ACT
Advanced Concrete
Technolosv

ART Prof. Ahinsal< B Taksande 030

SEMINAR
Seminar SPB Prof-. Swapnil Biiwe 013

HONOR Honor course SRK Prol. Sarilia Kokate
AC Audit Course SMK Prot-. Sani av Karodoati

BE
Civil

EE-II
E,nvironmental Engineering
IItt

SPB Prof. Swapnil Biiwe 022

TRE, Transnortation Ensineertns UAK Prof. Uday Kal<de 029

SD.III
Structural Design and
Drawins III JDD Prof. Jitendra Dalvi 030

Elect-IACT
Advanced Concrete
Technolosv

I]AK Prof-. Udal'l(al<de 014

Elect-IATP
Architecture & Town
Plannins

ABT Prof. Ahinsak B Taksande 026

Elect-ll TOM & MIS SMK Prof-. Saniav Karodnati 029

SE
Class Teachr
Aakanksha I

:r : Prof.
nsle

Batch Sl I to20 Batch 52
2l to
40

Batch 53 40
onwards

TE
Class Teacher: Prof. Uzma
Shaikh

Batch Tl I to25 Batch T2
26 to
50

Batch
T3 5l-
75

Batch
T4 75
onwar
ds

BE
Class Teacher: Prof. Uday
Kakde

Batch Bl I to20 Batch 82
2l to
40

Batch 83 40
onwards

*W
Prof. Uzma A. Shaikh

,1,,
HOD :'
Prof. Lt. lqn;fyKarodpati

:-'t..yi!i i' "i::"i Lrli -li':i ;' ' - '' ;'' i ' :'''

r)r. il. Y. Patli Sclrooi oi Ilrg;f i'')i-it: i";rr]n



Dr. D. Y. Patii Technical Campus

Dr, D. Y. Patil School of Engineering
Dr. D. Y. Patil Knowledge City, Charholi (Bk), Lohgaon, Pune -

412 10s
Department of Civil Ensineerins

Form
No.:IQAC/2

Revision:00

Date:1010112022

AY.2021-22 Master Time Table Sem - Il w. e. f. 10/0112022

DAY DIV
10.00-11.00

AM
I1.00-r2.00

AM

BREAK
12.00-
1.00

1.00-2.00
PM

2.00-3.00
PM

3.30-4.30
PM

MON

DAY

SEA
SA

(A\N)
SA

(A\,N)

LUNC

H

BREAK

PM
(SRK)

PBL
" (A\,Ttr) AC-II

TEA
wwE
(RCK)

RS &GIS
(SMK)

DRCS
(.IDD)

DRCS PR
(JDD)

HONORS
(SP)

TEB
WWE
(SPB)

RS &GIS
rAAI)

DRCS
(.rDD)

DRSC PR

(uAK)

BEA
Elect III-APC

rSP')

DHS
(RCK)

CM
(SMK) PROJECT

TI TEC

SEA
CT

(A\,N)
SUR

(UAS)
GT

(SRK)
CT PR
(SRK)

SUR PR
(UAS)

TEA

E,lect il-
SWM/ATP
(SPB/AAI)

DRCS
(JDD)

RS &GIS
(AAI)

DRCS PR
(JDD)

HONORS

(SP)

TEB

Elect II-
SWM/ATP
(SPB/AAI)

DRCS
(.IDD)

RS &GIS
rSMK)

DRCS PR
rUAK)

DAY BEA
DHS
(RCK) OSCT TUAK)

Elect III-
APC (SP)

WED

NES

DAY

SEA
CT

(AVN)
GT

rSRK)
SUR

(UAS)
STIR PR
(UAS)

PBL
(SRK)

TEA HONORS

(SP)

CM
(SMK)

WWE (RCK)
RS &GIS

(SMK)
WWE PR

(RCK)

TEB
WWE
(SPB)

RS &GIS
(AAI)

WWE PR
(SPB)

DRSC PR
(JDD)

BEA
Elect III-APC

(SP)
QSC]T
(UAK)

Elcct III-
APC PR (SP)

THR

USD

AY

SEA
PM

(SRK)
CT

(A\TN)
SUR
(UAS)

CT PR
(A\TN)

PM
(SRK)

TEA
DRCS
(JDD)

Elect iI-
SWM/ATP
(SPB/AAI)

WWE
rRCK)

RS &GIS PR

rAAI)

TEB
DRCS
(JDD)

Elect II-
SWM/ATP
(SPB/AAI)

WWE
(SPB)

RS &GIS PR

rAAIi

BEA
QSCT
(UAK)

CM
(SMK)

CM PR
(SMK)

FRID

AY

SEA
GT

(SRI()
PBL

ruAS)
5,/\

(A\,'l',1)
SA PR
(A\N)

PBL
(SP)

TEA

Elect II-
SWM/ATP
(SPB/AAI)

HoNoRS/

(sP) 
fr?t
\\,J\\ 9'
\n

DHS PR
(RCK)

AC
(sMK)

TEB

Elect II-
SWM/ATP
(SPB/AAI)

Elett u-'".,
sWl',ireE$s

\bN.+:it
(sPtsd.i\t)"

BEA
DHS
(RCK

QSCT PR

rUAK) PROdEd:'



Dr" D. Y. Patil Technical Campus

Dr. D. Y. Patil School of Engineering
Dr. D. Y. Patil Knowledge City, Charholi (Bk), Lohgaon, Pune *

412 105
Department of Civil Ensineerins

Form
No.:IQAC/2

Revision:00

Date:7010112022

AY,2021-22 Master Time Table Sem - ll w. e. f. 10/0112022

DAY DIV
10.00-n 1.00

AM
l I .00-12.00

AM

BREAK
12.00-
1.00

r.00-2.00
PM

2.00-3.00
PM

3.30-4.30
PM

MON

DAY

SEA
SA

(A\TN)
SA

(A\TN)

LUNC

H

BREAK

PM
(SRK)

PBL
" (A\rN) AC-II

TEA
wwE
(RCK)

RS &GIS
(SMK)

DRCS
(.IDD)

DRCS PR
(JDD)

HONORS
(SP)

TEB
WWE
(SPB)

RS &GIS
(AAI)

DRCS
(.rDD)

DRSC PR

(uAK)

BEA
Elect III-APC

(SP)
DHS
(RCK)

C]M
(SMK) PROJECT

TT TFq

SEA
CT

(A\TN)
SUR
(UAS)

GT
(SRK)

GT PR
(SRK)

SUR PR
(UAS)

TEA

Elect II-
SWMiATP
(SPB/AAI)

DRCS
(JDD)

RS &GIS
(AAI)

DRCS PR
(JDD)

HONORS

(SP)

TEB

Elect II-
SWM/ATP
(SPB/AAI)

DRCS
(JDD)

RS &GIS
(SMK)

DRCS PR
rIJAK)

DAY BEA
DHS
(RCK) OSCT (UAK)

Elect III-
APC (SP)

WED

NES

DAY

SEA
CT

(AVN)
GT

(SRK)
SUR
(UAS)

SUR PR
(TJAS)

PBL
(SRK)

TEA HONORS

(SP)

CM
(SMK)

WWE (RCK)
RS &GIS

(SMK)
WWE PR

(RCK)

TEB
WWE
(SPB)

RS &GIS
(AAI)

WWE PR
(SPB)

DRSC PR
(JDD)

BEA
Elcct III-APC

(SP)
QSCT
(UAK)

EIect III-
APC PR (SP)

THR

USD

AY

SE, A
PM

rSRK)
CT

(A\,'I.J)
SUR
(UAS)

CT PR
(AVN)

PM
(sRK)

TEA
DRCS
(JDD)

Elect iI-
SWM/ATP
(SPB/AAI)

WWE
(RCK)

RS &GIS PR

rAAI)

TEB
DRCS
(JDD)

Elect II-
SWM/ATP
(SPB/AAI)

WWE
(SPB)

R-S &GIS PR
(AAI)

BEA
QSCT
rUAK)

CM
(SMK)

CM PR
(SMK)

FRID

AY

SEA
GT

rSRK)
PBL

ruAS)
SA

(AVN)
SA PR
(A\,TN)

PBL
(SP)

TEA

Elect II-
SWM/ATP
(sPB/AAI)

HONORS 
,_+

(sP) 
f';r
\r c>rill,

DHS PR
(RCK)

AC
(sMK)

TEB

Elect II-
SWM/ATP
rSPB/AAI)

EIe6t II-\".,
sffi,ilaq$'s

\hhi,..t:rt
(sPhrAh.Ir,

BEA
DHS
(RCK)

QSCT PR
(UAK) PROJ#T":



"Empowerment through quality technical education,'
Dr Ajeenkya DY Patil Knowledge City, Charholi (Bk.), Via. Lohgaon,

Pune - 412 105
Dr D Y Patil School of Engineering

Department of Artificial Intelligence and Data Science
Online TimeTable Sem - | (2021-2022)

w.e.f : 17 Aug202t

SE(Div-A) - AI&DS

10:00 - 11:00 11:00-12:00 1:00-2:00 2:00-3:00

&rON cG(sB) DM(rK) FDS(SD) DSL(rK)

TUES DM(TK) os(sD) ooP(TK) ooP&cGL(sB)

WEI) cG(sB) ooP(rK) FDS(SD) DSL(TK)

THURS DM(rK) os(sD) ooP(rK) osL(sD)

FRI os(sD) CG(SB) FDS(SD) ooP&ccl(sB)

Sat BCS(SD) HSS(SB)

Subject
-' Initials

Name of Subject Teacher Initials Name of Teacher

/I Discrete Mathematics TK Prof. Tejashri Kore
FDS Fundamentals of Data structure SD Prof. Sonal Durgule
ooP Obj ect Oriented Programming TK Prof. Tejashri Kore

Computer Graphics SB Prof. Sayali Belhe

Operating Systems SD Prof. SonalDurgule
DSL Data Structures Laboratory TK Prof. TejashriKore

OOP&CGL OOP&CG Lab SB Prof. Sayali Belhe

OSL Operating Systems Laboratory SD Prof. Sonal Durgule
BCS Business Communication Skills SD Prof. Sonal Dursule
FISS Humanity and Social Science SB Prof. Sayali Belhe

Prof. 6,W,#,"
-"/1\L.'.*flq*trd*t!|lflE-un

ry--.f-r'f,F- r--" loarffirr
*llg;{xffimi

TimeTable lncharge



g
l.'&

t!F
r

?;,;
.f,2t
n7l
*i 

E
:t-u
t*c,. i

c, 1
*5;,

E
;

$g
. 

tr:
\ 

oa
.$8#
"f*}ELlo

sF
J$

lb0
ldl.-Ir)L
lo6.)
| 

-q.l
I 

ortr
I 

!.t

I 
+

00
I 

f 
I 

t 
!

l-Y
.!tr]

leE
^s g

l.trH
* 

tr
lF

r'lc"o)
l, 2 9'6
l€ltdocal
l.dZ

t sl
\l 

N
l 

r-r 
E

l 
;i 

I

iS
E

.sdl
-irc>

el
l.o l].i 

tr 
I

lxoi 
cl

lE
-gI E

 
I

lig.--l

lfiez dl
l=

?E
.91

IE
E

sE
I

l(U
 -r 

-- 
;r 

lr
l3c*.9iil;
iE

r?E
l'

l=
-oocJll

IE
T

E
E

Ii
I:E

E
iI'

l:' 
frl \a +

r 
I

I,lIN
- 

O
I

IH
H

E
-I

I <
d E

l
I 

:E
l

I 
:- r.l

I 
5F

l
I 

.l

o(I,
c

\E
'

E
\O

a\\ o
wR

\J
n-Io
\JBoE

t.9EoT
IoIc(!oo

rOaNtrlI

aOU(.I
NolI

NN
I(,Oois

N
II

(f)q)

>
l

(t)

€

I

E
]

U
)IOqU

co*rFV
)

a

ca$coc.t
arlcaoi

N
O

\
\tco
co ca

co^
9a<

E
C

n'^

5o
t1oi+
6'.r
9aJYitHA

H
\J 

O
-

N\f,
c.t

Natlv)J-l

cogFF
O

r
caco

arlF(J

N.tcocoaF
.l

aH

ooIEIocB

ilIa^lIr{)
rrlN

tozII

rOa()

A
p

m..1

t-.,1
(A

_
a-
C

)*
E

.o
(d

V
)

htrrooz

()bILa

o()
na63

6ali

OLrra'dFq.j

a.

C
)

po

=ooaqiotrr

Oo@a+
i

O
i

Q
E

O
&

? 
laqri<

l

N
O

\
\f, 

ao
cr)m

3^s1D
<

E
a>

,
H

!

cn$cO

a-lcaO
r

N
O

\
$m
co co

aa<
E

a>
.

H
-

co<
f,

af)
Lcoa,{

N
O

\
\f, 

co
a.t a.)

X
 or'

Y
)a

<
tr

a>
,

!-

r- 
bo

E
E

eE
F

,a

-cgtr
g_F

-
F

co

j 
r,a

t\t N
'ID

Z
U

E
 

rqtrri<
M

oaq)

z
F+
io()Fo

lrIEL6{

a0)
L-oIU
)Gd1.1 

I

oqacd!,a

t>
,

ItiC
d

!o€.labodE
i

:I()tE
I

E
I

q!b0

't.oo 
t,

clt
9 E

l-

cD
 

5c

(d*l
oil

cII

cogFFo

co@aT
J]

o

co!oaU
)

coaaqoq(6

a

coFa2

I

aaa-'
ocO

(A

cO

E
q

ar!a

oa=<
;

a4
a

q)

Q0

aO
\aF

-
al

ai
t.)tat--
o.l

E
I

eF



r"l

ait\t'.1

tF
:I

,.!)

IIIIIII

ug)a*)a<
1,5i(]{}

t ".r
t)v)NU

ru;5UL(f-ft6-u"l

,'U

.!J(Jo-LLZ.i:LLj

m.rfI

t/')

ia

U
J!'rl

lr-

i-L-7df,

n
i

-'

7,

Ft

xvn.l

tl)'rlf-il
lfJ

*-r
{11 

i

.'l
d'r 

I

r;l!rl

r-l 
I

*l
I

-*'t*I

(-i 
I

,.rI

di..1

--"-+
-

.".1
,Y

I

^-t
_ti
rr, 

I

:i 
I

(tl
,*l

--*-rI

lflil

I., 
1

lT
i

tfrt
l*l
l'",1

l-1lrril
l::l
l,-^l
lsi
l..l
lell
l*l
IIt*--1
lilrIi.,r '1,1
It-l*III

J*"

II

-ll(.ltrl
F

l
.li,+

l
.rl
;)- 

|

.t
htdtf.
1,r" 

I

'61
q, 

I

'Ll

b,I
'r- 

|

.Jt

irlI bxl
ler 

i

l.*l
lc:l
l"-IX,l u

l.uI 
{.t

ridiF
.

lolljI 'r*
lol*l5IAlu'
IIII

.-tIIiIIIIIIII

1l'u;.1fi tl)IIllrl

Ii :..t
l\n1/.
l,n

Li()t'Jrli.i,J{J

fll()acJ
L .1^

l;

a(Jt/)

t"n,j(l.r()d)!I

F
:. 

I

T
i

ftlF
i

illetiil
;to0Li(JO

I bll
lell!t-4I

iJY
-,()U

V
i

hL

Lfr'1

t4i:.ir,l

iqw[*

airlululLL]

P
.

{fj
\t(/l

mlJ-I
4{1

{J]

il.i.r

F
"

o*Li.,l

(u

E
.

I.

w"z

Lad(hd)

{&

\r\{"
6lr'ltrl

r-r-ttf)

e?r.lrc

oMc-i=
f

I-r

*,lC
)

A

t":

-a0)t/ot-liz.

C
)

O.-o.lo<
/iaa

(.)

z+
Je{

tL

(J
.C

}r$qMLdg.xELi

x.n
I

\iiE
.

"4,,

i:Jlrl:n{-rl

,(a.
L']

{/-)

Ll"

t"-
oOe.J)

: r'l

(...)

frI-t;")Ot,t5txJ
l*la

l)(JcjQ(])

>
.O
T

i4a)(,,:.:

llIfi*l

($IJj;(J(SLu-tittU
J

cL)

6UpU(DL&>
<\zu-l

<v1V
;LJ

irln

I

L



l.'{
Ir.t
l--I r-!
t\I T

.-
--1Nt.lqr

l>t,
1t I 

I

*t=
l,l,H

'r l^i
I lr-l
r i*!
I lor
:,-Ir.l
;l>--I

?0l aa
u lt*

Jl.a"lc,
rlO

,1xl F
' 

l::
i'lq)

-l I ul rt.a
(9i!

<
.

ul<1a

(,("/)

LL,]
trlcn

I

v'l
U

J
LL.?&iJJ

s)

ct

firiv)hl.{
F

(
a

v)

st

Lrc$

F
*war\

.n)

s{

{.a
t't

rsvF
I

tt

D
*

r-!f,.a

t(,

fC
I

li./

ctt

(,U
)

rrl
l-t1
c0

--*--- T
*-*

_tt
, 

l<
 

lf
rr'l"r'l^

IH
,i 

l;1 
Iv

't' 
l", 

I

tt

tr-
7-.

ftl

tl

()c3Lq

Hl-

O..!
,&{J
,7,

oIca&

Liao;ad<
-t

a

r\,T
)dacS

A
d

t1
I

.*.

/-1

!
I

:
tl-

l*rI

i!.

7l'rl

(iV
t

t!uC
N

i'l 
cJ

C
'JI L

F
 l'5r

U
lrL-:

;-:l I O

U
l 

z
':"1 

L
;al:
4l 

a
F

rl 
0l

frt8
*la,

'^lrI
-." I tr

Its
r*l;,

)lr{il.I{I qiun'r

,,a

IJ
l.3r

7,
U

N
Q

mr'.II

ttt
rrl

a

r.-.

7.J

(:U
)

u4L!u-l

oh^\

*lLil
{)

w

I

(J€-a,

{JO
I

{.)
,Uat

tl.]

u)(")

tt))rbrl

li,1")

e{,

Lrl

o{aiintl(,)1tr]I'i
.prJ

l::l(")

tJ1
;

hI,
eL4uaihf'

.-{

LriO*1O(}
zfr.
-()tn;>

U
1

()."'1

ad,

(J

\3hJ.
dli(J()alhr

f T
'l

it-JI
in

aLtl
I

LL,7c;r
l.r l

Y
I

sd..

Li(f',

cq

<
ra

F
*

r*&
,

g"#()

c.j

i.r

F
*

ihfe.

q)

fl'+
)

&Lri

irlE
]

'Jl
AU

\
I;Q

ifi,IIIIliiII
. i"-*

IIIIIiI tl t
l!,

i
l(-l
I,J

r-er.i

,;tr,i

r,,i
.:i4"1

"*l.;, 
l

:iri
,al:ll

'll

-i

II)IIIiIIIIII

?,

,.",.

i*l -J-



sri

@
)

d,

0flg

q4
;a"
(J

Afr)
.iU

()
€.1
d.

$rLq-
Iu"l

<
l:

<
(

U
J

(/)

ulf't
C

Y
:

Lri
Lrl
(;fi

'a()
.,*'Id)
,Z

{J\)?cl
t.y'.

iafi-v

id

LL7_o-LLI

tt t
(r)

r-l
f..t
r-.I

r'e.{u

I

No.lI

e.l

t\;'{t,[q-,3u!-'!rill-r!

t-*

t".

":" 
I

,l
IIIII

-: 
I

, tl
"flrl,vl

"-' 
I

,ql
,tI 

I

bxl
H

I
'dt;l,l
.;l 

i
'-.1
/l-t

fl,)l,,1 
l

?l.,ll

l.; 
I

-t,!l"rl
;''l{rl
fl,;, 

l
:ila_t

;l":I "rl
/\l,-|.l

/'lil.'l

tL.
Zt!1

A

rJ"]

:nz

liL___ 
-1 .

ltlirllilltlIIttltL--,.
tii:l 

1

l..t
isl
lrllrnl
lsi
t..l
IN

I
t(}l
ttf--r
l:?i
:".5t
i,.l
I ('l 

!

t"i
l-rl
l.al
tul

t.;t
t__l_
tlt,'l
t,".1
lY

l'at
,rt 

I

ct 
I

,{l
I

i-*Trr)i
;ji;. 

I

.O
i

:l
-:L

I

{ol
;lrl
,nl
al

II

,,15lz
'*l

t./:
(JU

1

o-

I

U
)

|)ts()

t-t.i

f r Ii

,e

/,fu.

1$q{

F
*

.J)
()

:k

aq

p"
e

)i(il.Ift tlJllll'l

x)O
1)d

tr-l
l.Ll

L!,
Z

.

trt

I

<
1

frl
!*U

)

rr'

4aa/-lj-,

I

za'

(,at!t!

ki7:,

t'"aA(J

I t.

\t$f'te.l
U

r\r\\f

O
]

rlOoc,J1

rdur'1V
)

()I-{
\{i

O
J

,,/
rr{ri

rj7)r-i

>It

asld/Jat\rr1rtd.)

oi

l-a

$,t..i-

m

liuod.

l.:1".1

OLi
?()

J"l0

.r{(t)
OO

J

alUflfJO()ai

\at4>

U

S
J

(n

:,1:r I

:lI

5

fLaZl,1l

trl

V
)

()#,)
i.4lrl!rt

a:

lrJ

, r'i



i-It -t I

l+
Li l,l

)[E
a.lfl l.rolls

,1, 
I

a", 
III

.JpL-LT
J

d:
U

)

q,i
"t,l,{

!-r

,ti-I&s(IF
*qIJ

(J

7,t{()
Q

r
A

$F
(

a,u,LE
:

Q
F

I
\ft$Na.t
*dl

f,L(/)
(.l

r.;j

rat;

l:l;-t;;I 
i.*

I 
.;>

_

lrI
"-t--*--

t-. I \/L,?_
| 

. r,
t--
l*r
t''

_ _t __*_

)[?J.[fi rl.'rurt-l

L]

-,|-'---T
--

,n, i 
II

r'',i :o 
I 

m
ql 

: 
13

rr", I 
f, 

I 
A

F
4 

IIE
", 

I 
r 

I 
A

ijl 
I -

*ll
-__t"_-_t_

rl
-,ll
sji 

I 
^

., 
I 

J 
I 

*
o{l 

+
 

| 
:

el 
/- 

I 
?

rl.J7 
la

-i 
lt

*l 
llv

.. I 
- 

I 
r,r

*l 
.Z

+
tt

I

_-i__l_
^.1
-., 

I

*.1
Y

l
rr, 

I

ii 
II

-- l'-*_.------r--
*l 

I

it',l 
I 

-
.'l 

I 
i-

,.1^l 
!t 

I 
r!

vi 
Jl-

Ji 
r'. 

I 
q

*llrl

a()

A-tr

[&

k$t5n

aJ
J-.i
r,l
F

Y
r

r{alV
)

+
l

li

r/-{)

U
)

t",-r
(q

_sdr'.t)a/t

ar)

tr'l
Xnn

,P

lrk

t4V
)

a
Lrl
+

4

I
q)

r'-

I
V

)
(Jodr'1()C

$

"0(")
()

()

Ub/()

iI!()(/

LLl
a\tal-.Ot)

tJ]

(/)
.{tr]
X.n

V
:<
i

X
0

t

*"T
--=

I

It'; 
I

"| 
'n

.t 
I 

i
U

l 
I

*"1 
4

cnLL

U
'

LL"
00

!l"l

c,

til
ui6

?)s{qtpq

L*

tlq,f"i

*-

i 
t. 

I 
>

,
ldlP
lrl-

-"rlJl9
1gl 

- 
I 

a

-l 
=

 
| 

e
l-1,
ltlb.
tt

ai
T

5

U
I

.l:.
ltii-l

t;.;;i

I

ale.i
t\$l;.!lt:4)
V

)

a.r
l\i(-.1

r.l

-L.?)

U
:

iI

*ll?l
::t"rlrjII;l:;lp!l

flrl,:i
:.-i,il
-''l

-fl.,\ l
iil;l'",I [d(r

f*



(.)

(),...

(/)

tl,l

fi)

rJ.)(q

l&C
L

<
{

'-j-
LNLlJ

t&U
)l"c

(,,

riU
i

V
:

()

q,

7,oqJ
qrA

sq

a

5l

lllk'{
*,

V
)0e(

ei

P
C

.r8 ],r0r
s

c,)

t'4(".l
"+'rrr.l

f'I

r-r,t7)

(,:il

n*,
wrlX

t!.U
)

7.

k4

l-i

c,l

,:(
drj--

U
){H

lrtfdo

1JNcil

-f:l
a/)aI

q.)
ro*F

.
1)s!l"i
4,

!,,)

hrfilN;.r.j
h-

[,i,*

(i)ir-

U
)

rrl

.D

V
.

(*)
t,

-_-l_"]--]€

IIt--l*
r'l-llF
)- 

l>
 

t>
iilv. 

l;
t\,-l*

!!.t,t.!.
't)1"*rlv:

l'-l
tt

- --*J-"* "---*i-
ltti

-t 
l; 

l;
ljI:;lv:.
ij 

l:' 
Ii

Y
 

l.; 
lxlr^

:, 
lV

. 
lq

iltl
__.-.1 

_L_

8il,r{l ti;}IIn.l

(J

tL

\,,/

17V
)

">(/)
V

)
tl.

d'vJ}un

I

U
)

OigclOc,J

nai,iu(lr

rd

i<v)-()

Uol
.ra)(.)

!!

iJci(Jc_)

*at

rr l

a(.)

li+o()ttOC
)

trl*-
O()elal.l

IJ;$()elC
3

(])

iJU
:

"?,

5,

an(,l<
C

.
'ob{

r-1

kIL

II
,tt/)l 

I

hrl*:l
,L 

I 
N

 
I 

t.
w

tLrl,r
clO

l"i
i::lxl.;

+
l*iF

-
vl-. 

lt..
e;t&

i*l
l'1

-vif*l
2'I 

I

tt

r,)

U,!\

I

E
,

(-)
[rl

f r l

lrl

[-!'

U
)

0a*O
.

C
g

(,taOItJ

IJt.'{)
a.i{

a-l
aic"I;*

,,,1,'|)llt.,
,.1 

' '; 
r,

:" .- , 
, 

ir ' ,. ti
fi .. 

: 
,)

\i 
\:

') 
. ..

,ii' 
.! 

:. 
..,

FuV
)

V
)

,Yao-

(,tL,l(h

F

:"/)

I

;,)

z



t\ 
I 

I

rl I 
I

sll-j

ll-l
I I l*
llle
I I 

ts

to!

$

F
-

'.'s,
53r,

I

_rr 
=

1
; 

..t 
93

=
rl 

-
laz
<

&
a

L;. 
cn

-r.l tJ.l =
'cot
I.,?

t!J

aa$zU
)a

a!r.l
LLLT

J

bI

a{)

in

6J

aoC
)q)

?*

Zl*FZ
,

a

tcaJr

0,

;*r f,n
v

I

 
\l

rd
r!

VJ 
tr)

I

z

r-(-.1

=
J-I

V
:

Itd

I 
I 

l!
I 

I 
t\

lltt
i,l*
I 

i 
ls

lil-'
rllv
l;lI 

I 
)>

li.-l'
i 

l3 i.i
I 

l*1..I
I 

lr.ll 
I

I 
l"+

 l-
I 

l"fl!l
i 

l 
tu

I 
I 

llct
I 

lrl*
I 

I *|r'
I 

lsl{
I 

lr-l 
-

! 
{ 

l*
t 

I .j!-
l-:l .$l 

r

l&
l:*Jl 

-
^rlA

 
I 

i4l 
*

A
'l -l 

C
.,l or

.rI !1-*1,r.
!tut 

,l 
-

(]t(.]l 
tt^

,trlrl**lL]
*l 

ul 
,,1Ltr-

.q 
I 

F
 

I 
'-" 

I 
- 

l
al) 

! 
l'- 

|

,:l'J 
l*'I 

!'
,,t 

r 
-t u

,.4, 
v:.i 

,j 
v

, 
*l 

)t 
a

- i'r 
l,l 

| 'r
* 

, 
1,, 

I ..'i 
i 

.-
.- I , i,* l 

'-,
t \ '- "'.: .'!.
."t,4+

1lJ_
-,+

 
I 

-!i 
.!i 

I 
-

c/- | ;ii.* I'i
-* l:;, ,u, | 

<
,i

r-lu,i 
.l 

u
i:lal/.1 

L
- 

I 
r!!.-

ll-lsll*151
.*lF

lu,lc
- 

l:l 
:rltd

C
ll: 

lell c..
lF

l*4 
l^

,tLl 
itv

;lslxl:
P

trt 
P

IE
I c-l il 

or

IriilE
I 

r.,!il'
I 

-Lt!
I 

"-l 
ct

I 
I 

.i 
!

I 
I:i(/

I 
i 

-l^\
I 

rt]4 r3
I i,.lu
I 

I 
;ta

| 
1r 

I 
I

I 
!*-

I 
L 

rld

1 
rcl l{

I 
I 

lr
I 

lr 
lor

I 
l"^l#

I 
it*ltr

Ill;*
I 

I 
lF

i
ttI,t1t;lItlll1tiltrt

.e
I

V
I

ta.l

IR
org lrolls

(.r

a:
tlIlntl*t

i;islfl
ill(D

l(.)
l-Lt.r
t<

t<

a)U
)

U

-'Ir,:
\rtft(tc.l

a.i

l

rti."r,
.f 

.IJ

^i-
t'..1 i r/)
l^.l r -.:i
..t".
.'l I rn,
<

l{
.-_t_*:

la=
f

a.l

V
)

t
sr 

a'l
..) 

..l
s:t- ._

J. u)

!,{-t 
f:-

E
C

a
Y

+

$z.aao-

j 
\!^t

t!
,.f

+
.F

>
>

7-l*J

lllllli
llllll
-l,llllrr
E

I?I I I I i 
I

N
l;l 

I 
I 

I 
| 

|

il'=
l I*l",l I 

l"-
rlY

lils,lE
lil=

-lI
ilE

lE
lf lslll=

lr
'-t-lzlrl 

=
l-ol 

-jl 
..:

l=
l-l'=

l:l"l:'' 
=

i:l 
=

 l.-l-t-)1 
:1 .,:.

l::1ll1l.=
,-1.-. 

r)

l!:-l 
I 

.l 
' 

I

i!i=
l:l=

l-:.1 -t,:
-l.l la 

I :=
 i- ,7.', - , -t

V
)

Y
I

tn=
r

{-.1

?-;
uul
e.t -i
{ 

..r
't-:il

Vl,nEca
=

ct

a 
r

'cl
7<

tntalI

c.l

IU
aJg qJun'I

b{Oi)

P
4-

l*t i I I I I 
i

l;l5lxlzl;l;i'i-
t;tot t=

t l.l-i"
=

E
l-l l- li i 

;

?.1I

I

aaaao-

^ 
=

r-
rQ

c,r
r 

-!
t)2y
^/4.4
',.;]

i:.ul

r?<

G
'=

nt 
l-l

s,'
i- 

co

,lJu^
I

- 
al

<
'<

o(t) -'
LL -T
LLu

q)

t_*ai E
l I i I I i;i 

I

il l=
l l=

l iil 
i

ylil);l iti 
lil 

r.-:

E
IE

I;l lsl ,ltl:!'1 
',"

al7 l il 
,.1'11.f lr- | . r:;

3l;l !l ;l ql*l;l =
i i

r.":'i'::l-.1 --I:;: 
' 

)r
:ol '=

.1 .:, l-:I.1 l.--|.l'*,--.
cltl":. 

le-l'-l-i 
:l-l -.;ilJ

'=
lil -rla;l :1,;'=

1': 
?,

!i 
l=

l=
l:il"t7i*:t=

tri l;iil ilT
til,i :

ul 
l,Il'il:i:r:ll:- 

r:;
il;l-t-l-*t-l-l 

I

rl;l 
i I i I I 

r

,=
l-rl=

l^l 
I-itl 

;
:l E

i >
l';l.l :{ i-r --''r

{t'=
t 

I 
I 

I 
r l:-lrl

rtilllitli
*I_-]- L__l--_t-L

t

A
-

a* c'
. :i 

-1.

!l*ac

cA
-

3tr
j-! a
illg

F
-

z:i
,*'-l

r!

t:.,.: '{j$
€.

c!Oq)

F

ao0)

haF
tL

.J

j 
r, 

-: '..] 
\

i,t.'i 
.- 

" 

ttl,i

i*'r 
i 

]

l' 
;r{i

\-.-. . 
, 

; 
/

rL i..-\- 
-..'.f.,,,

\. 
7'-).\ 

-*.*---,a 
r'l,'

\.-4, ,r/;:.t 
\ 

..)2.'

:!-iIll
*-l

IL:

IIII('ilct
I .il
I r,,
l!:"
l;;17,"
I [,'
l:.lr,,
IIIIf-l

ar



-qJlI

::.)

)-1-r
,..4

rl
(v(,J

Lc,,

l*i4 
'Jr"

(,

I
III

,t

-l

a(J

la-r
I q-l

irt3

a.1

(:)
j-,

()

\fr?)

ol.It\ItfaocF.'i 
I

trl
t\l 

I

I

I

0r-l

lLaaq)(J
abt

lrlC
/

L

l(/t*l-le,

IF

lrn 
I

iqipl
t*l
l({l
l'* 

I

l*f 
I

Irl
t'llui
t:lI 

Jl

tl

+
l 

-l

LL I trD
l

vl 
Lil

.,I 
*r 

I

qt ll:* 
|

'hl.* 
|

b{,1 I 
I

ilm
l

cli fil
,J IL,I
'*1.-l
C

 I /'rl
.-l

"tl
;* I ,._/ 

I

i/ I ".1
B

, I tol

::.1: 
I

r 
i 

_*,1

l"J.l
r*l
i's 

l
l*lAl4t"'
l/Il.ILlcr

ctaJ)

tll

-';.,'i;., 
''..

t ',: 
',

,,:-l
il

'' 
,: -.=

.,

i:j'll

(,i*O,1(t(r

ai,4,

1,

irt-'
'oO*;

,)-.:,, 'il
'J';'1,
'--4'*

I

-l
Ii

^lfi()Or^C
I

ir.loL,);!)lJa

!i.l
trl
elq/l

{l+
l?1ul

P
I

G
I

{-t
qrl

l
I

'*"1
-{- 

I

;t:el
(*l
E

-I>
tPl

U
I

,:. 
I

olT
I

U
I

F
I

"-'l
,j- 

l

::-,.1
'"" 

I

-:r

LFz

F=tq)qJ

F
-V
)

q)

(,)

ZZ
.

c\c..l

(,0d,I

IJ.]
Lr..l
q

I
Nco

3K.-, -
g

I 
cl

F
-

>
n

O
g

r!

rnI

t+

aa al
- 

c-,
(rlf

o-

H(A

V
)

o.t
<

tI
oul

vd:;I

Z

'+
I

.O

Nti)
t.{

Y
f

f{l
rae'l

r.t*,f

a.i

a.l

{B
arg uol{s

r-l
af,

mt")

e\

ro
I

1(t
ta.t

ti(0L(J

)lGQl-{(i-M7j!

?I^l
QO"l
/4.

c'/. "-.
: 

(',
uac0

P
r

,b

).J

)-,

ztr.

Oiic:j

!iEdC
J

d.n

tr-
*cl
3'o
ul 3,
!lco

U
^@

- 
al

(/l 
slf

o-

L-_
>

, ?,
.i 

*L
(...l
c'l

Oa&
I

r!r!q
I

caca

$$t-.1I

a
I

c..l
c0

OOa
I

ao.

t,a:a.lI

{ta

tJi

?Krl]

yC
\

r!

rAv
I

V
)

t.I

:Z&
'ri,

{uaJg IIJU
n'I

h"

:Ln:l

t,n$t\

I

a]

a(,a-EO
.!I9J

fil

aaOa
I

a
I

(\ao

;-;
N

$
$!=

<-t- \
X

co
rq

m
 

a.l
*co

trnI

z-

.'lI

U
a-

^/&
=

 
r1

rrl
cn

7 
,t

i) 
.n

I

z.

/--
A

A
v 

c-]
t-/) 

*

a-

I

aF

U
)

q)()
?-

a-

:- i)

i,l i 
I

l;l ll
l_tll
ir:l 

I 
I

I'"1 l=
i

l-. l'-l,l al
ljl=

l€1

lE
l:1fl

lcl!lr:l
l'=

, I'1-t uI
i-IrI::I
li-l--irr
I 

.,I 
) 

-\i

lri riri
l:l:lrrl
lr:-, i l- iLrl 

i

r-t-+
---1

lirl
tlii
l,cl*l7i
rlll

iill

€a,

,-i
lLi



i,1-l
i;4

I

alo,1!

0,)

z

U
)

o)

e

ld0(JC
-'

I*

,.a?

E
T

 !D

Co-I

ao-I

a.t
U

.Y
 

.a

3:

q)q)ozq)

FaU

Za

otL)C
Y

?1^ZLOfr-.

lC
tI

!l
:lca.:rC

II

o-
tal
U

all

a)alI

s'I

<
r

C
)

<
:f

aan

)tn
.L,
u_.1

(J

kl(.1

.l)

Li
{r?oru uotls

\f
I

.o

a' 
cl

J'r
l, 

--:
r!

V*tr)

::a:i
\r'

r.l
t"l

r-rr,)
lrar)
L)

tra,J

c-vir)t7)

tl(/r

r\rnt.ir.l

<
r

.a'J

aa-a-I

caQ

(!C
.l

'J.l
l!

I

c.l
U

l

r.l

Zfr

,dL.3

M.a,
z,,/)il

!'/!(.)

jiaiic3l-i

nli)
:=

,
..tra)c3

.lj2

'rd(n.iaIE

(-.)
-c).I

"qtraon-V
,

a

.)'-1:1!oc!

e.tnOaa

v-<
!l

-:o- J*
L!

=
--<>i.lr

;- 
i.rl

T
 

.',
7r'

(-.l
ca-t-

V
t

o-

.t2nr
a 

cn,

I

uZ
.-

aJq
I

z.

rn-f

I

rli$a.l

Il:,).r[[ llJun'l

It=ea?-

aU
)

U
)

abJbJ

(nr4l"L

at&

oil

\ftalI

N

ai.

O,aa()

-odii

*r3C
C

:It:=,:,!

)'n_- 
a-r

o-'
L!

2 
qa'

7) r.r
I

Z
.

I

a63C
J

6J

z.I-!r-)
a.I''1

7,Q7)

ut)

aOa0iC
J

-kC
J

C
)

3J

i-'

V
)

Q03!!1Ln)l),at:

i+OQ
,

5{

rJlda!O()
LL]

O'/)

ci 
:?

-i 
.t-

H
-

<
/ r-

<
a.,]. -r

rT
-cl
')rt

O
- c.l

u) --
o-

alt

I
,J1

L]l

atI

Z
v,

v) 
c-,

!+

I

q)

irr

@a.l
\rc0Q

.

a

<
F

;
L!+

J 
clI

L!

I

h

Qa
q)

aoF

qF

7t

L

alo.l

c.l
*+aoqialr.iI

c'l
(..lI

(J
otiltir.aIabIa)b{LF

tnc.t
afI

C
I

()

J(,UObI

r-l
hiaI(,
aoxq)b,

i,1)

I

l."l
l'- 

I

llrt rl
lH

i
I onl
lE

l
lF

l

lritut

l'Jl

l=
l

i*u1

l.llr'I
lal
i1l
lr 

I

lrrl

"1t:E
i

(/'

F
*

C
r

<
l

t+
t

l3l
lE

l
lrllF

t
lv) 

I

l*l
laJt
l!{l-llul
t=

t
l;llel
l.-l
llll
I-:- 

|

i-1l=
l

i*i
i-lti :.0

La)
J.Cx)a(3()Q';:,!

3*lcr,
Lil



I

q,JV
:

) 
t- r

J 
-' 

'r
I 

.-. 
,*

lA
^

ll-r
t.i;.9

-+
v-: *

n

.ccJ)
t--
c!1

.a:
.!

/\ 
,*

>
-)..; 

a)
(-z-\ 

-=
i}c t

,----<
f, 

*
D

r'
r)-

.aa

e!

b 
'Jr

,a

c.t

Uai'1;/-aLr'

t.a!f

alt\{

a.l
tq)q;t\tN

I

N(*tI

aar,,,
l*a.Jt)h{

kloot*ct)

t-()b.l

kla

tre:L(i
F

ii
**t-t 

ul
E

tf 
,t

- lrn 
I

c0l;l
/.1 

3J 
I

frl4l
,2 Ia-. 

1

.J.!
,t,l
-: l-=

 
l

!.. - .:-- 
1

,l -]

e1(.-J
.aI

utn:)
.2a:-
C

.

anl
ul-.;l
el
-ul

9l,illisl
..-1::l I
r-I

iJ-l 
I

LJ
Qili

q,r

Qa

hat'.

7ta
7,q)

F

Z<
!

2,

L.S
r

q;i^a)

Z
. €tri;.r

a

cla\.-.lI

L!X
I

aa.lL

:Oo
I

UI.T
JI

NLL

co=ti-
r') 

6l
T

-.

:-m
a>', *i
.oY
^ [

lG
l

Idt{

l"ta

U

clc-.1
C

)
c.iI

$C
)I

=
l

C

1f1I

t

rn cl
r) 

-f
gl

aL!LLU
J

o-

IriQatc

c0V
I

Y
.a

U
J

q[r 
--t-

x!

a.l
-j-I

ar!

.ifI

a.l
rr)

Lti

al
'ta.l

:

c.l
YIra.a

IE
orfl uoqs

a.l
?r)

lr4

=
l.aar)

Nt*

raI
\C

I
-JN

*-,
a:;,
tir-!

fra
7-.1

-l

Ua't)(n

U
)

rdti.l)

t&akll&

Z
.(,)

ir.

()
f,,/li

.f

la6-oo/^\

-o(3bIcoc,3
;*a\<.4.

E
i,I

2
v, ll
at'.'
n-T

cc :-

L-. ;-
l-;

L;

,l=
x

.: 
rl

v+

T
--

>
 

?),I

d-;/) 
'h

.ii 
..

\--) 
!

J-

o"-.
ra: -:)
,J

:'f 

-
^ ..
:+Z

:-
:I 

]

{uerg qcun'J

z,L(,)

tz?-,

q)

ttl{

V
t

tfalI

(..r

e3r=
f

'J-l -

::a. 
a..l

>
g

.J
aZ?

I
U

)
O(1Od;"*
{l)a)bJ

T
!l

;:U
)

OUC
I

!rOOLibI

f r''1

!ia)Oc1bI

t]jaOOli()(,
Ir'(n6j
l-L{

aa-

Z
E

/- 
l

t!
\oa.l
F

f

I

il
I

cla!al=IT7c..ILL

I
I

t.tI

;!U
'I

,E
]

tL

C
\l

$(]n-I

r!I

c.l
tL

\,1,

Z
 

,-,
=

JT*
:

](I

Z
,

7f&,*

I

qV
=

tqX
-

hE

>
.

t:



r!frrI

a

i..

i.,

lc)
o0tiC

B
d

\.r 
()

\f4 
c

G
)6 

i
<

'd e
A

ft
.\ 

H
 

t-,
to)

dH.tF

NOqF
:1cj
ztrotu

NNN
I

+
I

trl

lrUrcI

NNN!+m

inI

.+

FLa'
rra 

C
.)

fr.l J.J
I

Far'
rh 

C
n

E
sI

c0

tr)
C

.t
$!F

I
r r-1

H
I

c.l
m

c.t
\lF

I
jE

I

tJi

()L3aL|<
r

a

$
I

(a

acl
(.)()q)c)
3li

lr()()A
J

r-'\IaGL

tuU
)

c)9q)C
)

abtl.q)q)

bI

f-Iq)tiC
B

q)

iaG
T

t
I

()cqbIc)

F
ltr(-)

U()bx()L

()

NO
II

ololIq)
Oriturt)
q)()c)I(nbxL0)q)b!

rdq)Loq)

i-ioFeg

aaI
iar+6t

{uorfl lrorls

C
)

IoF
ic)0)

a
in.+atI
inrf,

FP
, ;.

r\ 
a\

I! 
JJ

I

m
ca.{-
!F

I

.lcaA
I

c.l

a.)
$F

I

r.l
mA

I

Q

C
.l

$!F!
I

(Jr!I
N

ia.+I
rar+Nia!f,
alI

N

{ueJfl qJunrl

alI

co.+F
I

".1
m

I
c..l
U

a.l
-t!FU

I

\Jr!I

a

- ra)c.l
$!F!

I

r!I

I

FLa'
os?
t! 

lJ
{

d
c{

|tra

G
I

v)oF

hcl
.15thq)q)

>
>

v)LF
r

>
.

Ltu



 

 

 

 

Work Load distribution 











Dr. D. Y. Patil Technical Campus 

Dr. D. Y. Patil School of Engineering 
Dr. D. Y. Patil Knowiedge City, Charholi (Bk), Lohegaon, Pune - 412 105 

Website: www.dypic.in_ Contact No.:020-6707 7926 

Department of Mechanical Engineering 
Load distribution 

Date: 23/07/2021 

A.Y.: 2021 2022 Semester: J 

Pr./ Load With 
Sign Name of the Faculty Class & DIV Subject Theory Project 

Tutorial 

SE-B 3 THERMO 
PROJECT 

DOM 
PROJECT 

Prof. Rohit N. Garad 11 
BE 

BE- G 4 
Dr. F. B. Sayyad 6 

BE 

TE-D NSM 

Prof. Prashant 6. Karajagi ME EL-II1 16 

BE PROJECT 

SE-B SM 
SE-A SM 

Prof. Santosh B. Jadhav 19 

BE- EL-11 (AUTo) 

PROJECT 
EL-I (MS &T) 

BE 

TE-D 
TE D DML 6 

Dr. Dileep S. More 17 
RM 

PROJECT 
ME 

BE 

SE-A 
SE-B 

SMD 
SMD 

rof. Amol B. Gaikwad 19 
OT 

PROJECT 

ME 

BE 
BE- H CCA 

rof. Amol N. Patil ME MSMB 17 

BE PROJECT 
SE-A SM 

BE G DOM 
ram M. Ghule 19 

ME EL-I 

BE PROJECT 

TE-D HT 

of. Yogesh S. Gandal TE-E HT 3 20 
BE PROJECT 

BE-G H&P 

of. Paresh P. Khairnar BE-H H&P 20 
BE PROJECT 4 

BE H DOM 

f. Umaji N. Kolekar BE-I DOM 20 
BE PROJECT 4 

BE-I H&P 

BE-H H&P 

Pooja Nawathe TE-E SD 19 
BE-I DOM 

BE PROJECT 
*********** 

BE-I CCA 
Sachin S. Jadhav 

TE-E MTX 20 adha 

u 

ofE 



BE PROJECT 4 

BE G CCA 6 
Prof. Parag 8. Marathe BE--1 

CCA 
MMC 

19 
ME 

BE 
TE-D 
BE-G 

PROJECT 
DME Prof. Yogesh S. Danekar 20 EL-1 (FEA) 

BE PROJECT 
BE - H 

EL-I (HVAC) 
EL-I (HVAC) 

Prot. Jagruti Nimgulkar BE - 1 19 

BE PROJECT 4 

TE-E DME 3 6 
Prof. Vinod G. Patil BE-1 DOM 

19 
ME ASA 

BE PROJECT 
SE-A THERMO 3 

TE-E HT 
Prof. Dipak D. Shelke 

18 BE-I 
TE- D 

EL-I (HVAC) 

SD 4 

BE PROJECT 4 

3 SE-A 
LSE-B 

TE-E 

MSMETA 

MSMETA Prof. Amit A. Shinde 
20 

SD 
BE PROJECT 4 

E NSM b 

SE B SMD 
20 

Prof. Sandeep Bhaskar 
TE-E SD 

BE PROJECT 
BE-G EL-1I (AUTo) 

TE-E| EL-I (MS & T) 
Prof. Mohd. Imran Ansari TE-E DML 20 

SE-B GD&T 2 

BE PROJECT 4 

TE-D MTX 
SE - A GD&T of. Kunal Marathe 
SE -B 

*** 
GD&T 17 

BE PROJECT 
BE ELHI (EAM/OR) 

18 Prof. Kundan Kolambe TE-D SD 

BE PROJECT 
FE SME 

**** 
* ***** 

******* 

****** 

H.O.D. (Mechanical) Pincipa 2-1 os|2 

Sc H.O. D. 
Dept. of Mechanical Eng. 

Dr.D.Y. Patil School of Engg, Lohegaon, Pune 
Mech 

De C 

PUNE Lokcga0n j Pune 

ol o 













Dr. D.Y. Patil School of Enginer 
Dr. D. Y. Patil Knowledge City, Charholi (Bk). L 

Department of Civil Engineer 

Total Teaching Load for Sem-I (2 
Teaching Scheme (Weekly Load in hrs) Code | Subject 

Total 
Total SMK Total Th Practical No.of 

Pr Batch pivisionsLoad 
Lect. 

Division Load Load 
|TH PR 

Load 
es 

18 27 9 101011 
101007 

Engineering Mechanics 
Audit Course 1 (Environmental Studies-1) 

0 9 Sub Total (FE)| 
201001 
201002 
201003 
207001 

Building Technolog) and Architechtural Planning 
Mechanics of structure 
Fluid Mechanics 
Engineering Mathematics I1I (science faculty)_ 
Engineering Geology 

3 
201003 

Audit Course 1 (Awareness to Civil Engineering Practices) 

Sub Total (SE)| 20 301001 
301002 
301003 
301004 
301005 
301006 

Hydrology and water resource engineering. 
Infrastructure Engineering and Construction Techniques 
Structural Design-1_ 
Structural Analysis-II (Subject to change) 
Fluid Mechanics-I1 
Empioy ability Skills development 

2 3 2 

Sub Total (TE) 96 Environmental Engineering 
Transportation Engineering 
Structural Design and Drawing III 
Elective I (Advanced Concrete 1Technology) 
Elective I (Architecture and Town planning) 
Elective lI 

401 001 
401 002 
401 003 

401 004 
401 004 
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Title: PSTN TST Switch 

Aim: Setup and Carryout experiment on PSTN TST Switch 

Apparatus: CRO, connecting wires, experimental kit. 

Theory: The PSTN TST System consists of following sections: 

Input signal Generator: This section generates a fixed frequency four Sine wave signals. The pot is used to 
vary the amplitude of sine wave signal. 

Sampling Pulse Generator: To generate time division switching a Sample and Hold circuit is used. The 
sampling pulse generator is required to provide sampling signal to sample and hold circuit. 

Time Division switching section -T switching: To generate TDM signal, Sample & Hold circuit 
and Analog switches are used. The sampling pulse generator is required to provide multiplexing of 
four different signals. The four input signal are given to four different input of multiplexer. This passes signal-I during "00" counting pulse of counter which counts sampling pulse. Signal-2 is 
sampled during "01" count. Similarly signal-3 and signal-4 are sampled during "10" and "I 
counting. 1Thus at the output the multiplexed signal is available. 

Space Division switching section - S switching: To transfer Time division switched into space 
SWitching, a 4 *4 space switching circuit is used. It accepts inputs at X1, X2, X3 and X4 input 
points. Ihe out points are Y1, Y2, Y3 and Y4. Any one input can be switched to any one output 

point by control inputs. The control input consists of four address inputs A, B, C and D. Output 
depends on values of A, B, C, D and strobe inputs. The truth table is given in the observation table. 

Time Division switching section -T switching: This section is based on Demultiplexer and low 

pass filter. The TDM and sampling signal is applied to this section. This passes signal-1 to the output I during "00" count of sampling pulse while it passes signal-2 to output-2 during "01" 

count of sampling pulse. Similarly signal-3 and signal-4 are passed during to output on "10" and 
1count respectively. Thus it demultiplexes four signals. After that these four signals are passed 
through four different Low pass filters which passes only low frequencies up to 3.4 KHz and 
reduces all other frequencies. By removing high frequency we recover original modulating signal. 

Procedure: 
1. Connect CRO channel 1 at the Input signal generator and set the amplitudes of sine wave to 2Vp-p 
and measure its frequency. 

2. Connect signal input terminals of MUX-I to sine wave signal sl & s2 of sine wave generator 
with amplitude 2 Vp-p. 

3. Connect signal input terminals of MUX-2 to sine wave signal s3 & s4 of sine wave generator 
with amplitude 2 Vp-p. 

4. Keep Frequency pot of sampling pulse generator in mid-position. 

5. Connect CRO Channel 1 at TDM output signal (T-switching). Observe TDM signal. 

6. Keep all control input (ABCD) to low value. Keep dat� control input to low value. Apply strobe pulse by pushing pulse switch. This will reset all outputs i.e. all gates are blocked and no output are 
available at Y1, Y2 outputs 

7. Now keep ABCD to low, Data to high and apply strobe. The output will be available at YI points 
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Title: AT Commands 
Aim: Set up and carry out experiment on AT commands 

Apparatus: CRO, connecting wires, experimental kit. 

Theory: 

1.OVERVIEW 

Many Manufacturers produces a range of dual band GSM radio modems, which give compatible 
mobile devices wireless connectivity using the GSM900/1800 cellular networks. Each modem 
interfaces to the host via a Universal Synchronous/Asynchronous Serial Receiver-Transmitter 
(USART), which is automatically detected by the operating system and easily configured using standard operating system drivers. 

The modems are controlled by industry standard AT commands which are defined by ETSI in 

GSM 07.07, GSM 07.05, V.25ter and T.32. These may be downloaded from http://www.etsi.org or http://www.3gpp.org 

FORMAT OF THE AT COMMAND STRING AND RESULT CODE 

In general AT commands comprises of three parts, which start with AT, followed by a command 
and ended with the line termination character <cr>. The exceptions to this are A/ and +++ which 

are sent without AT and carriage return. 

The response from each command varies and is documented within the following text. lIn general 
a successful command will respond with OK, whilst an unrecognized command will fail with an 

error. If the command is recognised but fails due to an invalid subparameter, equipment error or 
network error, a more informative result code may be obtained by using the command 
AT+CMEE=2, to display extended verbose result codes. 

Types of Commands 

AT commands have three basic structures, some of which are not applicable to all command 
types, for further information see the individual commands. 

Test Commands (ATxxx=?) test's the existence of a command and checks it's range of 
subparameter(s). UbiNetics may not support the full range of values returned by this command. 

Read Commands (ATxxx?) reads the current value of the sub parameter(s). 

Set Command (ATxxx=a,b) will attempt to set a new subparameter value(s). If the command is 
successful the AT command interpreter will return Ok (if ATVI, ATQO) otherwise an error or 
informative result code will be returned. 

Command Line Editing 

When using a terminal screen to talk directly to the modem, the Back Space <bs> character is 
useful for deleting previous character(s) sent in error. However Back Space can not delete the 
initial AT or the line termination character <cr. 
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Command Line Termination 
The line termination character Carriage Return <cr> tells the modem to accept and process the 
command. 

Command Formatting 

Result code(s) that are sent from the modem use the Line Feed character <lf> appended to a Carriage Return <cr>, to correctly format the text on different lines. 
Abbreviations 
GSM Global System for Mobile communications 
AT ATtention, used to start a command line. 
CBM Cell Broadcast Message. 
SMS Short Message Service. 
PIN Personal Identity Number. 
DCE Data Connection Equipment, within this document refers to the modem. 
DTE Data Terminal Equipment, this refers to the host device/application. ETSI European Telecommunications Standards Institute. 
IMEI Intermational Mobile station Equipment ldentity. 
ITU-T International Telecommunication Union = Telecommunication Standardisation Sector. PDU Protocol Data Unit. 

RLP Radio Link Protocol. 
SIM Subscriber Identity Module. 

TE Terminal Equipment, refers to the host device/application. 
TA Terminal Adapter, refers to the modem. 

ME Mobile Equipment, refers to the modem. 

TIA Telecommunications Industry Association. 
TAPI Telephone APplication Interface. 

PIN Personal Indentification Number, 4 digit code used to protect the SIM. 
PUK Unblocking Key, 8 digit code used to unblock SIM PIN. 
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Connection Diagram: 

GSM Kit 
PC Antenna 

SIM 
Power Supply 

Figure 1: onnection Diagram 

AT commands and results 

Sr. AT Command 
No. 

Meaningg Output 

Conclusions: 
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Title: Spreading Sequences 
AIM: Setup and carryout spreading sequencesS 
APPARATUS: Experimental kit, DS0, patch cords etc. 

THEORY: 

The formal definition of spread spectrum is more precise: an RF communications system in which the 
baseband signal bandwidth is intentionally spread over a larger bandwidth by injecting a higher frequency 
signaligure 1). As a direct consequence, energy used in transmitting the signal is spread over a wider 
bandwidth, and appears as noise. The ratio (in dB) between the spread baseband and the original signal is 
called processing gain. Typical spread-spectrum processing gains run from 10dB to 60dB. 

To apply a spread-spectrum technique, simply inject the corresponding spread-spectrum code somewhere 

in the transmitting chain before the antenna (receiver). A despreading operation reconstitutes the 
information into its original bandwidth. Obviously, the same code must be known in advance at both ends 
of the transmission channel. (In some circumstances, the code should be known only by those two parties.) 

RF RF IN 

DATA IN A TRANSMISSION RECEIVE DATA OUT 
CHAIN RF LINK CHAIN 

SPREAD-SPECTRUM SPREAD-SPECTRUM 
CODE CODE 

SAME PREAGREED SEQUENCES 

Figurel: Spread-spectrum communication system 

Bandwidth Effects of the Spreading Operation, bandwidths in a Fig2 illustrates the evaluation of signal 
communication link. 

ENERGY ENERGY 
SPREADING AND 

(DATA IN) 
SPREAD-SPECTRUM 

CODE 

MODULATION OPERATIONS 
DATA IN 

DATA IN BB X 
PROCESSING GAIN 

FREQUENCY 
DATA IN BB8 

RF CARRIER 

Figure 2: Spreading operation spreads the signal energy over a wider frequency bandwidth 

Spread-spectrum modulation is applied on top of a conventional modulation such as BPSK or direct 

conversion. One can demonstrate that all other signals not receiving the spread-spectrum code will remain 

as they are, that is, unspread. Bandwidth Effects of the Despreading Operation Similarly, despreading can 

be seen in Figure 3. 
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ENERGY ENEROY 
DESPREADING AND 

(DATA IN DEMODULATIiON OPERATIONS 
BPREAD SPECTRUM 

CODE DATA IN 

FREQUENCY DATA IN 88X 
PROCESSING GAN DATA IN 88 

RF CARRIER 

Figure 3: The dispreading operation recovers the original signa 

er rdd-spectrum demodulation has been made on top of the normal demodulation operations. One 
can also demonstrate that signals such as an interferer or jammer added during the transmission will be 

spread during the despreading operation. 
Spread Spectrum Is a Wideband Technology 
In contrast to regular narrowband technology, the spread-spectrum process is a wideband technology. W 
CDMA and UMTS, for example, are wideband technologies that require a 

relatively large frequency bandwidth, compared to narrowband radio. 

Benefits of Spread Spectrum 
1. Resistance to Interference and Anti-jamming Efects: There are many benefits to 

Spread-spectrum technology. Resistance to interference is the most important advantage. 
Intentional or unintentional interference and jamming signals are rejected because they 
do not contain the spread-spectrum key. Only the desired signal, which has the key, will 
be seen at the receiver when the dispreading operation is exercised. See Pigure 5. 

y RF RF IN 

DATA IN TRANSMISsION 
CHAIN 

RECENE RECEIVE DATA OUT RF LINK CHAIN 

SPREAD-SPECTRUM 
CODE SPREAD-SPECTRUM 

CODE INTERFERER 

DATA SPREAD DATA SPREAD AND 
INTERFERER 

DESPREAD DATA AND 
INTERFERER SPREAD 

DATA 

Figure 4:A spread-spectrum communication system. Note that the interferer's energy is spread while the data signal is 
despread in the receive chain 

You can practically ignore the interference, narrowband or wideband, if it does not include the key used in 
the despreading operation. That rejection also applies to other spread-spectrum signals that do not have the 
right key. Thus different spread-spectrum communications can be active simultaneously in the same band, 
such as CDMA. Note that spread spectrum is a wideband technology, but the reverse is not true: wideband 
techniques need not involve spread-spectrum technology. 

2. Resistance to Interception 
Resistance to interception is the second advantage provided by spread-spectrum techniques. Because 

cchool o 
Dept. of E&TC 

ne 



DYPSOE, Pune BE E&TC. Mobile Communication 

nonauthorized listeners do not have the kev used to spread the original signal, those listeners cannot decoae t. Without the right key, the spread-spectrum signal appears as noise or as an interferer. (Scanning methoas can break the code, however, if the key is short.) Even better, signal levels can be below the noise 

floor, Decause the spreading operation reduces the spectral density. See Figure 6. (Total energy is the same, but it 1s widely spread in frequency.) The message is thus made invisible, an effect that is paticularly strong win the direct-sequence spread-spectrum (DSSS) technique. (DSSS is discussed in greater detail below. noise level! ner receivers cannot "see" the transmission; they only register a slight increase in the overall 

DATA BEFORE 
SPREAD NOISE FLOOOR ***** *. 

NOISE FLOOR 
*** 

DATA SPREAD 

F1gure . pread-spectrum signal is buried under the noise level. The receiver cannot "see" the transmission without the 
right spread-spectrum keys 

3. Resistance to Fading (Multipath Effects) 
Wireless channels often include multiple-path propagation in which the signal has more than one path from 
the transmitter to the receiver (Figure 7). Such multipaths can be caused by atmospheric reflection or 
refraction and by reflection from the ground or from objects such as buildings. The reflected path (R) can 
intertere With the direct path (D) in a phenomenon called fading. Because the dispreading process synchronlZes to signal D, signal R is rejected even though it contains the same key. Methods are available 
to use the reflected- path signals by despreading them and adding the extracted results to the main one. 

Tx 

Figure 6. lustration of how the signal can reach the receiver over multiple paths 

OBSERVATIONS 

Spreading PN Data bit PN bit Data rate PN rate 
Time Tc rb-1/Tre= 1/Tc 

Spreading factor 

Fr/ Sr. Data sequence Code Sequences time Tb| 

2 

CONCLUSION: 

1. 
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Title: Code Division Multiple Access ( CDMA) 

AIM: Set up and carry out experiment on CDMA and study Generation and Detection of Ds 
- SS Coherent BPSK and its spectrum 
APPARATUS: experimental kit, DSO, patch cords etc. 

THEORY: 

Spread spectrum techniques originated in answer to the military communications. They 
are based on signaling which greatly expands the transmitted spectrum relative to the data rate. 

Speed spectrum is useful when it is necessary for the system to resist external interference, to 

operate at low spectral energy, to provide multiple access capability without external control 

and to provide a secure channel inaccessible to the outside listeners. 

The main principle of speed spectrum communication is that the bandwidth occupancy 
is much higher than usual. Because of this much longer bandwidth, the power spectral densty 
is lower in the channel, the spectral looks like a noise. The spreading is done by combining the 

data signal with the code signal which is independent of the transmitted data message. 

The various types of modulation techniques employed in spread spectrum are: 

1. Direct Sequencing. 

2. Frequency Hoping. 

3. Time Hoping. 

4. Hybrid Methods. 

5. Chirp. 

Data sequence spread spectrum 

b'C0)=b() *g() 
where g(t) = random sequence 

signal b(t) = signal to be 

spread 
b') spread signal. 

The bit rate fe of g(t) is usually much greater than the bit rate fb of d(¬) so that g(t) chops bits 
of d(t) into chips and so rate g(t) is called as chip rate, f¢ and fb is the bit rate. The spectrum is 

spread by ratio fo/fb. 

In case of spread spectrum PN code is used. It is pseudo random signal. It means that it 

appears to be random but in fact information is contained within it. The sequence is not 

entirely random, only the length of apparently random bit is too long so that any unfriendly 
receiver cannot detect the signal. 

In binary PSK the transmitted signal is a sinusoidal of fixed amplitude. It has one fixed 

phase when the data is at one level and when the data is at the other level the phase difference 

is by 180 degree. 

choo o 
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Data b(t) 

PN. g(t) 

O/p b'() 

Fig 1 Spreading 

In the kit we have derived a sinusoidal from a crystal clock using IC 4017"'s and frequeney 

divider and 2 order butter worth filter and for phase shifted waveform we have used op-amp 
inverter. 

At receiver we have to derive carrier frequency from BPSK signal. So this waveform is given 
to squaring circuit (IC 1496 multiplier). At the output of 1496 we have 2 fe frequency. By using 

band pass filter with center frequency 2 fe and frequency divider (division factor 2) we get 
carrier frequency at this o/p, for detection of data from BPSK signal, phase comparator section of 
PLL (1C 565) is used. One input of PLL is BPSK signal and other input is recovered carrier 
Output of PLL is then given to filter output of filter is either same as digital or inverted one. 
Then with the help of start signal we get correct data. At the power ON we have send ,l as 

digital data. Output of filter is latched at this instant. If its ,1" then we have got correct data. If 

this is ,0" then output is inverted and therefore we get correct data. 

PROCEDURE: 

1. Observe 8 bit data and PN sequence. 

2. Connect PN sequence and data to the spreading block. Observe spread signal 

3. Connect Spread signal to PSK generator. Observe and draw the carrier signal and PSK 

o/p signal. 

4. Connect PSK signal to the input of 1496 squaring circuit and input 2 of the PSK receiver. 

5. Connect the BPSK receiver, Filter and Dispreading ckt 

6. Observe output g(t) 

of. Scnoo 

Dept. 
lof E&TC/S 

une 



DYPSOE, Pune BE E&TC. Mobile Communicationn 

Fig 2 CDMA diagram 

OBSERVATIONS: 

Sr.No. Data Sequence Spread Data Carrier Frequency (fc) | PSK output 

(Vp-po) 
Po (watt) 

Draw following signal waveforms: 

1. PN sequence 

2. Carrier signal 

3. PSK signal and its spectrum 

Questions 
1. What is difference between DSSS and FHSS? 

2. What is Jammer? 

chool o) CONCLUSION: 
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Title: VOIP Implementation 
AVet up and carry out experiment on VOIP implementation. Voice over Internet Protocol 
to communicate with peers using Skype service. 

APPARATUS: Internet connection, Skype software, Laptop. 
THEORY: Voice over data networks is primary constructed of computer servers and gateways. 

Servers control the overall system access and processing of calls & gateways convert the voice 

over data network data to signals that can be used by telephone access devices. Block diagram 
shows the basic network parts ofVolP networks with their interconnection. 
In this example, an iPBX telephone at X102 dials a public telephone in Paris through the 
companies LAN system. When the PBX telephone is first connected to the data network, it is 
egisterea with the access server. The access server provides the IP telephone with access to the 
ud wOTk by assigning it an Internet address. When the user dials the telephone number for the 
phone in Paris, the iPBX telephone sends a call request message to the call server. The call server 
reviews its lists of gatekeepers and determines the best choice for connecting the call. The call 

Server then contacts the gatekeeper through the wide area network connection and negotiates for a 
connection (bandwidth and features). A policy server has been programmed to give priority access 
VOIce communications on the WAN network connection to help ensure the call quality is 
acceptable. Ihe gatekeeper then commands it's gateway to alert the telephone in Paris. If the 
recipient in Paris answers the phone, the call can be connected from extension 102, through LAN, 
nrough WAN, through the gateway, through the telephone network in Paris, to the telephone in 
Paris. 

In addition to providing the essential telecom service features, voice over data (VolP) 
telephone service can perform advanced features such as 
1. Unified messaging: Unifed messaging is a multimedia messaging system that allows you to 
store, manage, transfer and retrieve different forms of messages. 

2. Videophone: A videophone is a communication device that can capture and display video 

information in addition to audio information. The use of videophones with an internet telephone 
service allows the video portion of the communications session to share the data connection. 

3. Simultancous whiteboard displays: A whiteboard is a device that can capture images or hand 
drawn text so they can be transferred to a video conferencing system. Whiteboards allow video 

conferencing users to share images and/or hand written diagrams with one or more 

videoconference attendees. 

4. Audio conferencing: Audio conferencing is a process of conducting a meeting between two 
or more people through the use of telecommunication circuits and equipment. 

Connection Establishment: 

Skype is a proprietary Voice over Internet Protocol service allows user to communicate with peers 
by voice, video and instant messaging over the internet. So here is how you do Skype to Skype 

calling: 

1.If it is your first call you will need to add the person you want to call to your contacts by 
searching for their Skype name. If they are on Skype too, calls are free. 
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2. Otherwise just check who"s available - if the little icon next to their name is green they are 

online and ready to talk. 
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ceyou have found the person you had like to talk to, just push the green call button to 
start chatting, wait for them to answer, and you can start talking8 

4. Open up Skype, find a person to chat to, push the button and away you go. 

5. It is free to call other Skype users, worldwide. 
6. So download Skype and make a voice call today. 
7. What does it all cost? 

Free Skype to Skype Calls, One to One Video calls, Instant messaging ete. 

Note: Full details on how to use Skype are available from their website at www.Skype.com 

List of protocols used in VOIP 

Protocol Details Applications 
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Title: GENERATION AND RECEPTION OF QPSK 

AIM: Study of QPSK modulation and demodulation technique with spectral Analysis 
APPARATUS: Experimental kit, Digital Storage Oscilloscope, Patch cords, etc. 

THEORY: 

o transmit digital data on analog lines (viz. telephone) or into space, modulation of analog 
Signal is required. Simplest way is BPSK where one phase of carrier is transmitted for "T and 

inverted carier is transmtted for digital "0°'.Here if bit rate is to then the bandwidth required is 2f. 
To reduce this bandwidth requirement QPSK can be used. In QPSK bandwidth requirement is half of that of BPSK. 

In QPSK two consecutive bits are stored and for resulting 4 combinations, 4 different 

phases of carrier are transmitted. Incoming bit pattern is divided into two bit patterns viz. odd 

pattern and even pattern. For obtaining this, 2 resulting into odd divide basic clock and even clock 

and they are complementary to each other. Say, clock frequency is fo, and then odd and even clock 
frequency is fo /2. Each bit is stored for 2tb. 

Odd bit pattern is modulated into PSK using sine as carrier, while even bit pattern iS 

modulated into PSK using cosine as carrier. Then two PSK signals are added to give QPSK signal. 
Here active edges of odd and even clocks are separated by time tb . So ou of two bits one bit is 

changing (either odd or even) after each to period but every bit is there for 2tb time, so this is offset 
QPSK system. In this system every time phase changes by 90 only. 

At receiver carrier is recovered from QPSK signal itself. This is synchronous reception. To 
recover carrier QPSK signal is raised to power 4 by using analog multiplier. Then resulting signal is passed through bandpass filter whose center frequency is adjusted to 4 times carrier frequency. Then 4 to get carrier frequency divide output of bandpass filter. In this kit IC 1496 is used as analog 
multiplier. 

Then QPSK signal is multiplied by sine and cosine carrier waves. As a result we get odd 
and even patterns. After filtering and integrating multiplier outputs. Now by combining these two 
patterns we can get original bit patterns. This is done by using switch (analog switch). 

PROCEDURE: 

Transmitter 

1) Switch on the power supply. 
2) Connect Pattern Gen. Output (P1 or P2) to 0& E Data Gen input. 
3) Connect O Data output & Data output of O & E Data Gen. to O Data input & E Data input 

Of 1496 Mul. respectively. (connect sine and cosine carriers), measure Tb, fb for bit pattern 
and fo, Vc for carrier. 
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4) OOserve QPSK output at adder output. Observe on FFT , Plot PSD, measure BW 

Receiver 1) Connect output of adder to input of QPSK Receiver i.e. 
2) Observe the recovered carrier carrier freq 3) Now connect output of signal select to input of precision rect. & measure signal. 4) Observe the carrier at BPF 

QPSK Transmitter Diagramn 

QPSK Receiver Diagram 
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OBSERVATION 
BW Fb =1/Tb 

QPSK o/p amp Pattern8 bit Tb Carrier fc 

Graph work 

1. Input pattern 

2. QPSK wave 

3. Spectrum of QPSK 

CONCLUSION: 
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