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MESSAGE FROM THE VICE CHANCELLOR

| am really delighted that the first issue of our half yearly e-News letter,
“ELEXPHOTONICA ” is going to be released on 1 Jan, 2015, to mark the 50"
Anniversary of our esteemed University. It has been rightly named ELEXPHO-
TONICA befits with Pt. Ravishankar Shukla University, as we are the oldest and
biggest university of the state, nourishing the quest of knowledge of large groups
of people in the society and the state for half a century now. Through our twenty
seven schools of studies situated in the campus and 237 affiliated colleges our
university has prepared lakhs of youths who are now working today in different
facets of their life in the county and abroad. We have drawn of a detailed road
map for the future academic expansion and the development of the University
for the coming years which will further strengthen its image and status. Our ob-
jective is to be one of the premier institutions of higher learning in the country. |
hope that through this News letter, our University will bring out its various ac-
tivities and achievements from time to time to come closer to the people. | hope
the ELEXPHOTONICA to be perennial and strive hard to reach the ocean of in-
formation and knowledge to full fill its very mission. | wish ELEXPHOTONICA
a grant success.

Prof. S. K. Pandey



MESSAGE FORM THE REGISTRAR

| am glad to know the first issue of university news letter * ELEXPHOTONICA
(Bi- annual e-News Letter) is to be published to mark the end of golden jubilee
year celebration of the University (1964-2014). | am confident that through this
news letter our university will be able to disseminate information about various
activities and events to attract and develop interest among public. | am very
hopeful that the News Letter will be a regular feature and should go deep in
providing information about the achievements and progress of the university with
the passage of time to befit its name the ELEXPHOTONICA..

| wish its grand success.

K.K.Chandrakar



PREFACE

| am delighted the School of Studies in Electronics & Photonics, Pt. Ravishan-
kar Shukla University , Raipur is publishing Bi- annual e-News Letter
“ELEXPHOTONICA” on 1 Jan. 2015.

This Magazine is most important for the faculties/technicians/Students in col-
leges who are interested in Electronics & Photonics. ELEXPHOTONICA cov-
er the General, Research & Developments, activities and thoughts of Students.

ELEXPHOTONICA will provide latest development & activities of our stu-
dents & faculties in School of Studies in Electronics & Photonics, Pt. Rav-
ishankar Shukla University.

We express our deep sense of gratitude to Prof. S.K. Pandey Vice-Chancellor
for his constant encouragement, support and interest in bringing out this vol-
ume. Publishing ELEXPHOTONICA has been possible only because of toils
of a band of dedicated members, students & research scholars of SOS in Elec-
tronics & Photonics, Pt. Ravishankar Shukla University, Raipur.

We are indebted to University Grants Commission, Chhattisgarh Council of
Science & Technology and Chhattisgarh State Renewable Development Agen-
cy (CREDA) for timely help and support whatever needed. We are thankful to
our sponsors both from Industry and Government agencies without which it
would not be possible to provide for the modest arrangements that we have
been able to make for you.

| wish the ELEXPHOTONICA a grand success.

Dr. Sanjay Tiwari
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Pt. Ravishankar Shukla University, RAIPUR (C.G.) INDIA
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Organic Light-Emitting Diode
Prof. Sanjay Tiwari

What is organic electronics?
@ Electronics with carbon-based materials

@ Two different groups:
Sy
2000 ® (2

Pentacene Anthracene

mainly prepared by thermal evaporation

/ \ B
3 S n ’”'/\%

Polythiophene (PT) Polyphenylen-vinylene (PPV)

prepared by solution processing (spin-coating, inkjet printing)
Advantages of organic semiconductors

s Light weight
@ Mechanical flexibility

@ Chemical modifications
possible

@ Easy and cheap
processing (e.g. ink-jet
printing, spin coating)

“eadius from Polymer Vision

~haracteristic Organic Inorganic

Structure v Amorphous Amorphous

(Morphology) Polycrystalline Polycrystalline
Crystalline v’ Single Crystalline

= 3 Charge Carrier Molecular Lattice
Inorganic Vs. Organic “Frsperies
Material PI"ODGI"TIBS Mobility 10° to 10 1 to 1500
(cm?/ Vs)
Processing Low Temperature High Temperature

Synthetic Flexibility High Low

Stability Currently an Issue Very good




What is an OLED?

An OLED is an electronic device made by placing a series of organic
thin films between two conductors. When electrical current is applied, a
bright light is emitted. A device that is 100 to 500 nanometers thick or
about 200 times smaller than a human hair.

Emissive
Layer (Organic
Molecules or
Folymers)

Conductive

Layer [Drgani::_/
Molecules or

Polymers)

Anode

The battery or power supply
of the device containing the
OLED applies a voltage
across the OLED.

An electrical current flows from the cathode to the anode through the
organic layers. (an electrical current is a flow of electrons).

At the boundary between the emissive and the conductive layers, elec-
trons find electron holes. The OLED
Organic LED

Inorganic LED Cathode Electrode

Substrate ———

Electron Transport Layer (ETL
= p - contact . - Emitter Layer?EL) = )
Light (__' R | # Hole Transport Layer (HTL)
. + Anode (typ. ITO)
Output < N - type Material lase
+— Substrate Material Substrate

= &/ T4 ———— p - contact:

¥ Liaht output

W Can be fabricated on
glass, silicon or plastic

W High resolution,

B Requires specifie, surface emitting devices

costly substrates not commercially
available

B Matrix addressed

LEDs not demonstrated
commercially B Matrix displays
readily fabriciated




Material E
Putty g

Indium-Tinoxide (ITO)
0.1 pum

Encapsulation

Glass, FET

Fabrication of OLEDs

Successive vacuum deposition

of organic layers

Function: Creates a resistive
contact between the metal and

the organic layers
Example: LiF

Function: Transports electrons
Example: Alq3

LiF
Function: Prevents diffusion of
holes into the electron

7 T transport layer
Hole blocking layer Example: BCP

Electron transport layer

Function: Charge
recombination, light
generation

Example: Luminescent
material in an electronically

Emission layer

Hole injection layer

Function: Transports holes
Example: Triarylamines, TPD

,m o) e Function: Controls injections of
P holes, smooths the ITO surface
Example: CuPc
Electroluminescence
L
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1 = The primary area of expertise of our Photonics Research Lab is Simula- ™=
=  tion and modeling of optoelectronic devices and deposition of thin-film, f:
... solution processable novel semiconducting films. Solution-based pro- (&s:

" cesses include spin-coating and spray pyrolysis, and offer room temper- |™|
v EI= ature atmospheric deposition of semiconducting thin-films.. Our lab's | 7Y%
= - principle focus is in energy basic related research including photovolta- (’E
wiell© ic, Display devices, solid-state lighting, and planning to extend towards :—=juit
I=~" ' luminescent solar concentrators. Collaborations with UCSC & Cam- ==
—- - bridge University promote opportunities for combining exciting deposi- | 4=
r@' tion processes and unique spectroscopic techniques to understand the i -

- basic and applied physics of novel thin-film semiconductors. -

o= e

i = Modeling , simulation , design and characterization of Polymer Light 7=
=  Emitting Diode (PLED) & Organic Light Emitting Diode (OLED) and '+
7 Solar Cells are major thrust areas in Electronics .PLED/OLED technol- ;.

. ogy is very energy efficient and lends itself to the creation of ultra-thin |&s|

v ~i=: film lighting displays that will operate at lower voltages. The group has |53
= - the developed simulators for single and bi layer devices and through |-

juigli - simulations, extensive profiles of transient’s electric field, carrier den- L 1

I=— - sity, current and its components, luminescence and recombination den- |=j=

{— ' sity has been generated. fol =
T | 00w

s

An interdisciplinary effort to establish a Centre for Organic Electronics (%!

{“= as the focus has been initiated to consolidate the gains of experience ' - -

y = with organic electronics at Optoelectronic Group. Cavendish Lab, Uni- &=
=  versity of Cambridge, Cambridge, UK,IBM San Jose and University of <
"~ California of faculty member. The study of polymeric materials at na- ;E:;

. "noscale to engineer properties suitable for electronic applications is the |&Z

¢ principal goal. The development of Light emitting diodes molecular and
- Nano materials is the key to this novel effort. In this effort, an ad-
U1 vanced photonics laboratory has been setup with basic state of art pro-
[—"7' cessing and diagnostic facilities e.g. Thin Film deposition techniques
]:?: ~and electrical & optical characterization techniques.
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Modeling of MEMS Capacitive Pressure
Sensor Using COMSOL

Dr. Vivek Kant Jogi

This tutorial performs an analysis of a hypothetical absolute MEMS pres-
sure sensor. Initially the sensitivity of the device is assessed under ideal
operating conditions. Then the effect of packaging induced stress is ana-
lyzed, both in terms of the device sensitivity to pressure and an induced
sensitivity to temperature. The device geometry is shown in Figure 1. The
pressure sensor is part of a silicon die that has been bonded to a metal
plate at 70°C. The COMSOL model takes advantage of the symmetry in
the geometry and models only a single quadrant of the device.

x10™

~10!

Figure 1: The model geometry. Left: The symmetric device

geometry, with one quadrant highlighted in blue, showing

the symmetry planes. Right: In COMSOL only the z

¥

highlighted quadrant is modeled, and the symmetry "% x

boundary condition is used on the cross section walls.

A detailed 2D section through the functional part of the device is shown
in Figure 2. A thin membrane is held at a fixed potential of 1 V. The
membrane is separated from a

ground plane by a chamber || Membrane,  Sealedair ~  Grounded Insulator
sealed under high vacuum. The ||| biasedwith IV chamber part of the

sides of the chamber are insulat- || potentil die
ing to prevent a connection be-
tween the membrane and the
ground plane (for simplicity the
insulating layer is not modeled
explicitly in the COMSOL mod-
e|_th|S appr()Ximation W||| have Figure 2: Cross section through the device showing the capacitor. The
||tt|e effect on the reSUItS Of the vertical axis has been expanded to emphasize the gap.

study).

Pressure on the membrane from ambient gas causes
the membrane to deflect. The thickness of the air gap
Select Space Dimension now varies across the membrane and its capacitance

V¥ Model Wizard

@3 to ground therefore changes. This capacitance is then
© 2D axisymmetric monitored by an interfacing circuit, such as the
®0 switched capacitor amplifier circuit.

© 1D axisymmetric Using the Model Wizard

©1D

i Double-click the COMSOL Multiphysics icon on the desktop. In the

©0oD

—(_ 8



Model Wizard, the default Space Dimension
selected is 3D. Click Next.

2 On the Add Physics page, under Structural
Mechanics, double-click Electromechanics
(emi) to add it to the Selected physics list.
You can also click the Add Selected button
or right-click and choose Add Selected.
Click Next. On the Studies window under
Preset Studies, click Stationary. Click Fin-
ish.

Geometry 1

"IT Model Builder ™ Bl

'z T By

9 Untitled.mph (root)
£ Global Definitions
V) Model 1 (mod1)
= Definitions
A\ Geometry1
#8 Materials

The build the geometry as shown in figure 1. Since
the structure is symmetric, only a quarter of the

physical geometry is required. Then Click the
Build All button.
Global Definitions Parameters
1. In the Model Builder, right-click Global Def-
Pi Parameters’ «_ [ Model Libravyk] =8
@

v Parameters

Name Expression  Value Description

p0 20[kPa] 20000 Pa  Pressure

T0 20[degC] 29315K  Operating Temperature
Tref 70[degC] 34315K  Die Bonding Temperature
initions and choose Parameters.

2. In the settings window under Parameters,
enter the following settings in the Parame-
ters table.

Definitions

Next add a model coupling operator to compute a
derived global quantity from the model. These op-
erators can be convenient for post-processing and
COMSOL's solvers can also use them during the
solution process, for example to include integral
quantities in the equation system. Here an average
operator is added so that the average displacement
of the diaphragm can be computed and a point in-
tegration is used to make available the displace-
ment of the center point of the diaphragm.

Average 1

i, In the Model Builder, under Model 1 right-
click Definitions and choose Model Cou-
plings > Average .

2. In the Average settings window, locate the

Source Boundaries section. From the Geo-
metric entity level list, choose Boundary.

3. Select Boundary 12. Note that there are sev-
eral methods to select a geometric entity. To

select, for example, a boundary, left click in
the geometry until the required boundary is
highlighted, then right click. Alternatively,
in the View menu, choose Selection list to
display a list of the available boundary num-
bers. Once again boundaries are added to the
selection by first left clicking and then right
clicking the item in the list.

Integration 1

i In the Model Builder, right-click Definitions
and choose Model Couplings > Integration .

2. In the Integration settings window, locate the
Source Selection section.

3. From the Geometric entity level list, choose
Point. Select Point 4 only.

Next, define selections to simplify the set up of
materials and physics.

Box 1

il In the Model Builder, right-click Definitions
and choose Selections >Box .

2. In the Box settings window, locate the Geo-
metric Entity Level section.

3. From the Level list, choose Boundary. Lo-
cate the Box Limits section. In the x maxi-
mum field, enter 1le-6.

4. Locate the Output Entities section. From the
Include entity if list, choose Entity inside
box.

5. Under Model 1>Definitions, right-click Box
1 and choose Rename (or press F2).

6. Go to the Rename Box dialog box and enter
YZ Symmetry Plane in the New name field.
Click OK.

Box 2

il Right-click Definitions and choose Selec-
tions >Box .

2. In the Box settings window, locate the Geo-

metric Entity Level section.

3. From the Level list, choose Boundary. Lo-
cate the Box Limits section. In the y maxi-
mum field, enter 1e-6.

4. Locate the Output Entities section. From the
Include entity if list, choose Entity inside
box. Click Box 2 and press F2. Enter XZ
Symmetry Plane in the New name field.

Click OK.

Box 3

i Right-click Definitions and choose Selec-
tions >Box .

2. In the Box settings window, locate the Box
Limits section. In the z maximum field, enter
-100e-6.

3. Locate the Output Entities section. From the

Include entity if list, choose Entity inside
box. Click Box 3 and press F2. Enter Steel

Base in the New name field. Click OK.
Explicit 1
L Right-click Definitions and choose Selec-

tions >Explicit .

— 9 =



2. Select Domain 3 only. Click Explicit 1 and
press F2. Enter Cavity in the New name
field. Click OK.

Explicit 2

il,, Right-click Definitions and choose Selec-
tions >Explicit .

2, In the Explicit settings window, locate the
Input Entities section. Select the All domains
check box.

2, Click Explicit 2 and press F2. Enter All do-
mains in the New name field. Click OK.

Difference 1

il,, Right-click Definitions and choose Selec-
tions >Difference

2. In the Difference settings window, locate the
Input Entities section.

3. Under Selections to add, click Add . Go to
the Add dialog box.

4. In the Selections to add list, select All do-
mains. Click OK.

58 In the Difference settings window, locate the

Input Entities section. Under Selections to
subtract, click Add .

6. Go to the Add dialog box. In the Selections
to subtract list, select Cavity. Click OK.

7. Click Difference 1 and press F2. Enter Line-
ar Elastic in the New name field. Click OK.

Electromechanics

Next the physics settings are added
to the model. These include the
pressure forces acting on the sensor,
the applied sense voltage and other
appropriate boundary conditions. In
the Electromechanics Interface the
Linear Elastic Material is used to
solve the equations of structural
mechanics only. The electric field
does not penetrate these regions.

Linear Elastic Material 1

i, In the Model Builder, right-click Electrome-
chanics and choose the domain setting Linear
Elastic Material.

2. In the Linear Elastic Material settings win-
dow, locate the Domain Selection section.

3 From the Selection list, choose Linear Elas-
tic. Apply the structural symmetry boundary
condition on the symmetry boundaries.

Symmetry 1

i, Right-click Electromechanics and choose the
boundary condition Structural >Symmetry .
Note that the drop down menu shows domain
conditions at the top with boundary, edge
and point conditions in separate sections un-
derneath them.

2, In the Symmetry settings window, locate the
Boundary Selection section. From the Selec-

tion list, choose XZ Symmetry Plane.
Symmetry 2

1. Right-click Electromechanics and choose the
boundary condition Structural >Symmetry .

2. In the Symmetry settings window, locate the
Boundary Selection section. From the Selec-
tion list, choose YZ Symmetry Plane. Note
that the electrical symmetry boundary condi-
tion (the Zero Charge feature) is applied by
default.

&o The motion of the structure is constrained in
most directions by the structural symmetry
boundary conditions. However, the whole
device can still slide up and down the z-axis.
Apply a point constraint to prevent this.

Prescribed Displacement 2

1. Right-click Electromechanics and choose
Points >Prescribed Displacement Select
Point 44 only.

2. In the Prescribed Displacement settings win-

dow, locate the Prescribed Displacement sec-
tion. Select the Prescribed in z direction
check box. Apply a boundary load to repre-
sent the pressure acting on the top surface of
the diaphragm.

Boundary Load 1

1. Right-click Electromechanics and choose the
boundary condition Structural >Boundary
Load .

2. Select Boundary 13 only. In the Boundary
Load settings window, locate the Force sec-
tion. From the Load type list, choose Pres-
sure. In the p field, enter pO.

Moving mesh boundary conditions
must be applied on boundaries
where the air domain deforms and
where the default, Electromechani-
cal Interface boundary condition
does not apply. The electromechani-
cal interface boundary condition au-
tomatically obtains its selection
from the interface between structur-
al and deforming air domains. It ap-
plies the appropriate electrical forc-
es to the structural layer and con-
strains the deformation of the air
domain to be equal to that of the
structure.

Prescribed Mesh Displacement 1

1. In the Model Builder, under Electromechan-
ics click Prescribed Mesh Displacement 1.

2. In the Prescribed Mesh Displacement set-
tings window, locate the Prescribed Mesh
Displacement section.

3. Clear the Prescribed z displacement check
box. Doing this allows the membrane (and
the mesh) to move in the z-direction.

| 10 o




Add terminal and ground features to
the model to apply boundary condi-
tions for the electrostatics parts of
the problem.

Terminal 1

il, Right-click Electromechanics and choose the
boundary condition Electrical >Terminal .

2. Select Boundary 12 only. In the Terminal
settings window, locate the Terminal section.
From the Terminal type list, choose Voltage.
The default value of 1 V is fine in this in-

stance.
Ground 1
1. Right-click Electromechanics and choose the

boundary condition Electrical >Ground.
2. Select Boundary 9 only.

Materials

The pressure sensor consists of a
silicon die with an enclosed cavity.
The pressure sensor is bonded onto
a cylindrical steel plate during the
packaging process. COMSOL in-
cludes a Material Library with many
predefined material properties. A
predefined material is used for the
steel plate, but the silicon is set up
as a user-defined material, as for
this model isotropic material param-
eters are used to enable direct com-
parison with the results in Practical
MEMS. The cavity also needs
‘material’ properties (to define the
relative permittivity) and a user de-
fined material is used to set the rel-

ative permittivity to 1 in this re-
gion.

Material 1

1. In the Model Builder, under Model 1 right-

click Materials and choose Material .

2. In the Material settings window, locate the
Material Contents section. In the table, enter
the following settings:

3 Under Materials, right-click Material 1 and

PROPERTY NAME VALUE
Relative permittivity epsilonr i
Young's modulus E | 70[GPa]
Poisson's ratio nu 0.06
Density rho 2330

choose Rename. Go to the Rename Material
dialog box and enter Silicon in the New name
field. Click OK.

By default the silicon is in all do-
mains. Some of these selections will
be overridden as other materials are
added.

Material 2

1. Right-click Materials and choose Material. In
the Material settings window, locate the Geo-
metric Entity Selection section.

2. From the Selection list, choose Cavity. In the

PROPERTY NAME VALUE

Relative permittivity epsilonr I

Material settings window, locate the Material
Contents section. In the table, enter the fol-
lowing settings:

3. Under Materials, right-click Material 2 and
choose Rename. Go to the Rename Material
dialog box and enter Vacuum in the New
name field. Click OK.

Steel AISI 4340

1, In the Model Builder window right-click Ma-
terials and choose Open Material Browser.

2. In the Material Browser window, locate the
Materials section.

3. In the tree, under Built-In, right-click Steel
AISI 4340 and choose Add Material to Mod-
el.

4. In the Model Builder, under Model

1>Materials click Steel AISI 4340. In the
Material settings window, locate the Geomet-
ric Entity Selection section. From the Selec-
tion list, choose Steel Base.

Mesh 1

Next set up a structured mesh to
solve the problem on.
Size

1. In the Model Builder under Model 1, right-
click Mesh 1 and choose Edit Physics-
Induced Sequence.

Disable the default free tetrahedral
mesh.

Free Tetrahedral 1

il, In the Model Builder under Mesh 1, right-
click Free Tetrahedral 1 and choose Disable .

Set a maximum element size on the
sensor diaphragm.

Size 1

1. Right-click Mesh 1 and choose Size. In the
Size settings window, locate the Element
Size section.

2. Click the Custom button. Locate the Element
Size Parameters section. Select the Maximum
element size check box. In the associated
field, enter 50e-6.

| 11 o



3. Locate the Geometric Entity Selection sec-
tion. From the Geometric entity level list,
choose Boundary. Select Boundary 3 only.

Create a mapped mesh on the lower

surface of the device.
Mapped 1
1. In the Model Builder, right-click Mesh 1 and

choose More Operations >Mapped.

2. Select Boundaries 3, 16, and 32
only. Click the Build All but-
ton.

Sweep the surface mesh

through the structure.

Swept 1

1. In the Model Builder, right-
click Mesh 1 and choose Swept. =
In the Settings window, click 100"
Build All.

Study 1

Set up a study that sweeps
over a range of applied
pressures, so that the re-
sponse of the sensor can :
be assessed.

Step 1: Stationary

1. In the Model Builder, expand
the Study 1 node, then click Step 1: Station-
ary.

24 In the Stationary settings window, click to

expand the Study Extensions section. Select
the Continuation check box.

3. Click Add. The continuation parameter pO
(Pressure) is added by default. This is the
correct parameter to sweep over.

4. Click the Range button. Go to the Range dia-
log box. In the Start field, enter 0. In the
Step field, enter 5000. In the Stop field, en-
ter 25000. Click the Add button.

5, In the Model Builder, right-click Study
1 and choose Compute.

Results

Much of the structure is not dis-

placed in this initial study. To

facilitate post processing, add a

selection to the solution. This
- will ensure that only the do-
" mains of interest are displayed

in post processing.

Data Sets

1. In the Model Builder, expand the Re-
sults >Data Sets node. Right-click Solution 1
and choose Add Selection.

2. In the Selection settings window, locate
the Geometric Entity Selection section. From
the Geometric entity level list, choose Do-
main. Select Domains 3 and 4 only.

Displacement (emi)

i, In the Model Builder, select the Results
>Displacement (emi) node.
2. Click the Zoom Extents button on the

Graphics toolbar.

The plot now shows the displace-
p0(6)=25000 Surface: Total displacement (m)

A 2.1807x107°
x107

¥ 5.102x10™°

ment of the diaphragm only, which,
as expected, is maximum in the cen-
ter of the sensor.

Next, plot the electric potential in
an xy-orientated plane between the

sensor diaphragm and the ground
plane.

Potential (emi)

i In the Model Builder, expand the Potential

(emi) node , then click Slice 1. In the Slice

12



settings window, locate the Plane Data sec- 1. In the Global settings window, locate the y-

tion. From the Plane list, choose xy-planes. Axis Data section. In the table, enter the fol-

2. In the Planes field, enter 1. Select the Inter- bilig s
2. In the Model Builder, click 1D
p0(6)=25000 Slice: Electric potential (V) Plot Group 3. In the 1D Plot Group

settings window, click to expand the
Title section.

3. From the Title type list, choose
Manual. In the Title field, enter Dia-
phragm Displacement.

4, Locate the Plot Settings section.
Select the x-axis label check box. In
the associated field, enter Pressure
(Pa). Select the y-axis label check
box.

5], In the y-axis label field, enter
Displacement (\mu m). Click to ex-
pand the Legend section. From the Po-
sition list, choose Lower left.

6. Right-click 1D Plot Group 3 and
choose Rename. Go to the Rename 1D
Plot Group dialog box and enter Dia-
phragm Displacement vs. Pressure in
the New name field. Click OK.

7. Right-click Diaphragm Displace-

active check box. In the Shift
field, enter -5.8E-6. Click

Diaphragm displacement

the Plot button. 0 ' ' ' i
Due to the deformation 02r -
of the diaphragm the po- val |
tential is non-uniformly :
distributed in the plane. 06 -
Next the deformation of ¢ osr i
the diaphragm is plotted 2
as a function of the pres- § I
sure difference across it. & .12 g
Both the average and the &
maximum displacement 40 I
are plotted. 16- |
1D Plot Group 3 el |
i, In the Model Builder, right- - ;

click Results and choose 1D -] T Maximum Displacement i

Plot Group. Right-click 1D — Average Displacement

Plot Group 3 and choose 22 I I I |

Global. 0 5000 10000 15000 20000 2500C

Pressure (Pa)
Use the p0|nt mtegratlon ment vs. Pressure and choose Plot.

and surface average operators de- ¢ 5o annlied pressure of 10 kPa the

diaphragm displacement in the cen-
ter is 0.89 um. The average dis-
, placement of the diaphragm is 0.27
aveop1(w) um Average Displacement wm. These values are in gOOd agree-
ment with the approximate model
given in Practical MEMS (maximum
displacement 0.93 um, average dis-
placement 0.27 um). Now plot the
sensor capacitance as a function of

| 13 )

EXPRESSION UNIT DESCRIPTION

intop 1 (w) um Maximum Displacement

fined earlier to evaluate the dis-
placement at the mid-point of the
membrane and the average displace-
ment.




the applied pressure. If the switched

capacitor amplifier described in
Practical MEMS is used to produce
the output, the sensor output or

transfer function is directly propor-
tional to the change in capacitance.

1D Plot Group 4

. Right-click Results and choose 1D Plot
Group.
2. In the Model Builder, under Results right-

click 1D Plot Group 4 and choose Global.

Since the terminal boundary condi-
tion was used for the underside of
the diaphragm, COMSOL automati-
cally computes its capacitance with
respect to ground. The value of the
capacitance is available as a post
processing variable.

3. In the Global settings window, click Replace
Expression in the upper-right corner of the y
-Axis Data section. From the menu, choose

Electromechanics >Terminals >Capacitance

EXPRESSION UNIT

pF
pF

DESCRIPTION

emi.Cl |
0.738[pF]*( | +8.87e-6[ |/Pa]*p0)

Capacitance

Linearized Analytic Capacitance

(emi.C11).

Next, compare the computed capaci-
tance with the small displacement, lin-
earized analytic expression derived in

Practical MEMS.

4. Locate the y-Axis Data section. In the table,

enter the following settings:

In the Model Builder, click 1D Plot Group 4.
In the 1D Plot Group settings window, locate
the Title section. From the Title type list,
choose Manual. In the Title text area, enter
Model Capacitance vs. Pressure.

Locate the Plot Settings section. Select the x
-axis label check box.

In the associated field, enter Pressure (Pa).
Select the y-axis label check box. In the as-
sociated field, enter Capacitance (pF). Click
to expand the Legend section. From the Posi-
tion list, choose Upper left.

Right-click 1D Plot Group 4 and choose Re-
name. Go to the Rename 1D Plot Group dia-
log box and enter Model Capacitance vs.
Pressure in the New name field. Click OK.

Right-click Model Capacitance vs. Pressure
and choose Plot.

The capacitance of the sensor increas-
es with applied pressure. The gradient
of the curve plotted gives a useful
measure of the response of the device.
At the origin the response of the model
(1/4 of the whole sensor) is 7x107°pF/
Pa, compared to the analytical re-
sponse of 7x10°pf/Pa. The response
for the whole sensor is therefore 29x10
°pF/Pa compared to the analytic value
of 26x10°pF/Pa. With the measure-
ment circuit proposed in Practical

Model Capacitance vs Pressure

1.06

— Capacitance
— Linearized Analytic Capacitance

1.04
1.02

0.98
0.96
0.94
0.92

0.9
0.88
0.86
0.84
0.82

0.8
0.78
0.76
0.74 | |

Capacitance (pF)

5000 10000

15000

Pressure (Pa)
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Nobel Prize for Physics 2014 —Invention of Blue LEDs
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CHHATTSIGARH MAKING ITS CON-
TRIBUTION TO INTERNATIONAL
SCIENTIFIC COMMUNITY

ht emlttlng d|ode (LED) In the sp|r|t of AIfred
s an invention of greatest benefit to mankind; by
e light can be created in a new way. With the adv
ow have more long-lasting and more efficient alte
sources. Isamu Akasaki, Hiroshi Amano, and Shuj
he blue light-emitting diode (LED) in Japan i
Jering a "fundamental transformation of lighting te
0 a press release from the Royal Swedish Acade
h awarded the prize.

>tudies in Electronics & Photonics, Pt. Ravishan
Raipur has been working on the development of e
LED. Professor Sanjay Tiwari has completed ma
ed project and guided Dr. Jitendra Kumar Sharma
)gI to the award of PhD Degree. Dr. Jitendra Ku
arded to Chhattisgarh Young Scientist 2014. Pro
2fforts has raised the Department research capabil
)f Modeling, simulation, design and characterizati
Emitting Diode (PLED) & Organic Light Emit
d Solar Cells are major thrust areas in Electron
ology is very energy efficient and lends itself t
a-thin film lighting displays that will operate at
roup has the developed simulators for single and &
rough simulations, extensive profiles of transien
r density, current and its components, luminesce
density has been generated. The article “High P
ght Emitting Devices” published in World Journ
1 Engineering, 2014 shows the Organic Blue LE
iboratory of School of Studies in Electronics &
ficiency developed by Dr. Vivek Kant Jogi.

en dlodes had been around for several years but &




of Incandescent Bulbs Continues in 2014.")

last about 30 times longer than incandescent bul
the Energy Information Administration, and many

romise up to 25,000 hours of use—more than 17 ye
or about four hours a day.

main barriers to adoption of LEDs has been price:
0st more than twice as much as a comparable CFL
coming down, and use is growing. A recent report

h firm IHS noted that ' ‘adoption of LEDs is happ

than ever before" and predicted that from 2014
2 the largest revenue share of all lighting technologi

g transformation is not only in residences. LEDS a
or street lights, public holiday and decorative disp
ildings, and other large energy users. According t

the research firm Navigant, installation of LEDS
orldwide is expected to grow from 13.2 million bul

an 116 million in 2023. (Related: "Separating Myth
d CFL Light Bulbs: Five Concerns Addressed.")

hold promise for bringing light to the more than

und the world without access to an electricity grid,
cademy of Sciences noted. Indeed, several proposed
poverty include the distribution of LED lights, p
red ones. For example, the Solar Electric Light Fu

onal Geographic grantee, has installed LED bulbs a
in villages across Africa.
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cells

Anshu Singh Thakur™, S.Tiwari and Swati Sahu
* email :- thakuranshusingh.101@gmail.com

Ive Plasmonic metal nanoparticles mostly golc
y required for the treatment of cancer/ tumor cel
apy. Nanophotothermolysis by using pulsed la
oparticles (e.g. gold nanospheres, nanorods or ¢
hed to specific targets has recently demonstrate
selective damage to cancer cells, tumor cells
oble metal nanoparticles (MNPs) exhibit uni
lled surface plasmon resonance (SPR), define
scillations of free electron in metal nanoparticl
heir resonance frequency by the interacting li
ve addressed the effect of laser pulses on the sh
particles, and the over view how the selective fre
shape of nanoparticles can be made.

Nanostructure

Effect on mediom
-Plasma genamtion
- Chamical damage
- Bound cutting

-Temperaturs increase
- pressure wava
-Vapor bubble

-Temperaturs increass
- Melting
- Fragmentation

0le metal nanostructures, gold nanorods (GNRS)
potential for use in many applications because c
calized surface plasmon resonance (LSPR) respo
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visible to near infrared region. GNRs are tiny,
les with two distinctive different absorption be
ansverse and longitudinal LSPR of free electrons
ar infrared (NIR) regions, respectively. The re
al properties of GNRs when irradiated with lig
odulated by changing the aspect ratio (length/wi
Id nanorods (GNRs) with laser pulses of wavele
transverse and longitudinal surface plasmon oS¢
)id conversion of electromagnetic energy into hea
S commonly known as the photothermal effect o
perature further modifies the morphological ch
nder light irradiation. Using photo-thermal effe
radiation, many attractive applications such as
ry, imaging, data storage etc are emerging.

|
|
l’s Laser beam

—— Liquid

| "~ ~Nanoparticles

" @ Plasma plume

Hashimoto, Daniel Wernera, Takayuki Uwat
eraction of pulsed lasers with plasmonic @O
rd light manipulation, heat management, and
rnal of photochemistry and photobiology C: phe
28-54, 2012.




START WHERE YOU STAND

The Past won’t help you in beginning new,
If you have left it all behind at last
Why, that’s enough, you’re done with it, you’re through;
This is another chapter in the book,
This is another race that you have planned,
Don’t give the vanished days a backward look,
Start where you stand.

The World won’t care about your old defeats
If you can start a new and win success;

The future is your time, and time is fleet
And there is much of work and strain and stress;
Forget the buried woes and dead despairs,
Here is a brand new trial right at hand,

The future is for him who does and dares,
Start where you stand.

NIYATI AGRAWAL
M.Tech 1% Semester




gna an ancient center of-':._--"-“
learning and education in
northern Italy. The 1°*

wireless company, ere-:,_;.___.'f'---'-;_
less Telegraph and Signal
Company Ltd. was set up
in 1897, with Jameson.._“:"' =
Davis as its managing di-
rector. ad a Iarge capl-

imost of Ma"'
-'for £15, OOO L

'Iess Telegraph Co Ltd

Once he even appornted'---'__j
Lord Kelvm the seventy
e = 5 year old pioneer of British
_'physrcs to provrde technlcal advrce on one of his wireless projects. In
1899, when he was barely twenty- five, he recruited the then fifty year

- s old famous_;electr_lcal engineer J.A. Fleming. Fleming later went on
_\_to mven""he' _lve He also employed : “"'jy;oung smentlsts_

Sketched by Anjali Nagwanshi

larco . rt that his communic
: ould beat the exrstlng ‘telegraph and cable system, as it was =
- faster, economical. Marconi made a big show of the public demonstra-
~_ tion of the first- ever wireless telegram. He invited Lord Kelvin to
~ send it across the skies. News of the show aroused tremendous interest
~all over the world. Marconi followed it up with on the spot reporting
~for the races of the _Kingstown Yachtlng Regatta for the Dublin Ex-
= press Soon Marcom was. overwhelmed by requests to cover many such_’__’_“-]-___-j_j;_-;
e 'events = i _ : = 8 e

Anjall Nagwanshl
ch. lstSemester_____

21




BIE-BIE 3Tl § AT foetenr e &,
TelAT A 3 AT 3T L,
ATAT AT AT AT JHA fomell e,
qaer off Fsa Ramr w4,
TIRR HT T AT 39T R,
geT a1 St AA-fe e Piaar g,
3FAIGT @ TG T AT I,
3T FUA A W FT § TR,
hel o gH Fo TamT 7,
TS 7 A e g,
ol & FT W F BT § T,
dRT T HY H e A,
Hafr off gF SFarT AgT

JFERT Siiael guuT § 3Teel §ANT,

JFeRT A8 # ¥ IR 9T,
From
Niharika Kothekar
M. Tech 1* Semester




i
2

i

b

Nd:YAG Laser

The Nd:YAG laser is a solid state laser where the medium is a rod of
Yttrium-Aluminum-Garnet doped with Neodymium. This glass like rod
Is excited by flash-lamps or diodes. The resulting laser light has a
wavelength of 1.06um (infrared range); the beam can be transferred to
the point of use through an optical fiber, making it very flexible. As
they are commercially available at continuous wave (CW) power levels
up to SkW.

Total

Reflector Output
_~Flash Lamp Coupler
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Fig (1).Block Diagram Of Nd-Yag Laser

Nd:YAG lasers are increasingly applied in the industry, especially in
applications requiring flexibility like:

Robotic laser cutting

Automotive laser welding

Small component welding

The Nd-YAG laser is %
an optically pumped R
solid-state laser that \
can produce very high-

power emissions. This

is a result of its lasing Lé:‘%

o 0 -:E._.

medium operating as a =
four-level system

2

—

Fig (2).Four Level ‘lu'.,
Schematic Of Nd:Yag
Laser
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The lasing medium is the colorless, isotropic crystal Y2AI5012
(Yttrium-Aluminum Garnet - YAG). When used in a laser, about 1%
of the Yttrium is replaced by Neodymium. The energy levels of the
Nd3+ ion are responsible for the fluorescent properties, i.e., active
particles in the amplification process.

Population inversion results from shining light on this crystal. If the
light is intense enough, atoms within the crystal that absorb this light
transition from ground state into the absorption bands This is often
done with a flash lamp - often a quartz tube filled with a noble gas
through which high energy stored in a capacitor is discharged, emit-
ting in the blue and ultra-violet.

Atoms transition efficiently from their broad absorption bands to the
upper energy (laser) levels. The radiative decays to the ground-state
from these bands have long life-times, on the order of micro-seconds,
as compared to the fast transitions to the upper energy levels (on the
order of nano-seconds). Approximately 99% of the ions that are excit-
ed to the absorption band transfer to the upper energy levels. These
levels are characterized by a relatively long lifetime, on the order of
milli-seconds. Due to this long life-time, they de-excite almost solely
due to spontaneous emission.

The Nd-YAG laser used in our labs uses a cylindrical crystal. The
crystal forms the laser cavity and has reflective ends - one coated so
that it is 100% reflective, and the other is either sufficiently reflec-
tive, or is coated to allow only part of the amplified light to pass -
enough feed-back so that oscillation may occur.

Fig (3). Nd:Yag Laser
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Magnetic Levitation

What is a magnet?

8 It is simply an object which produces a magnetic field. .

& North and South are the designations made to describe the two oppo-
site poles.

8 North is attracted to South and repelled by North.

8 South is attracted to North and repelled by South

8 There are three main types: Permanent Magnets | Soft Magnets | Electro-
magnets ‘

Permanent Magnets : Electrons fill atomic orbitals in pairs, If an or-
bital is full, then one electron spins upward and the other spins
downward (Pauli Exclusion Principle), so their magnetic fields can-
cel out. If an orbital is not full, then the movement of the electron
creates a tiny magnetic field. Atoms with several unpaired orbitals
have an orbital magnetic moment. In metals, the orbital magnetic
moment causes nearby atoms to align in the same direction, creating
a ferromagnetic metal. The strength of the magnetic field decreases
inversely with the cube of the distance from the magnet’s center.

Soft Magnets : These types of magnets do not have a magnetic field of
their own. However, when put in the presence of another object’s
magnetic field, they are attracted (paramagnetic). Once the external
magnetic field is removed, they return to their nonmagnetic state.

Electromagnets : The magnetic field is caused by the flow of an elec-
tric current. The simplest example is a coiled piece of wire, using
the right hand rule, it is possible to determine the direction. An ad-
vantage over permanent magnets is that the magnetic field strength
can be changed by changing the current.

Nine Ways to Magnetically Levitate an Object

Mechanical constraint | Direct diamagnetic levitation | Superconduc-
tors | Diamagnetically-stabilized levitation | Rotational stabilization
| Servo stabilization | Rotating conductors beneath magnets | High-
frequency oscillating electromagnetic fields | Translational Halbach
arrays and Inductrack

»

—




Direct Diamagnetic Levitation - How it
Works

Diamagnetic materials repel a magnetic field,
All materials have diamagnetic properties,
but the effect is very weak, and usually
overcome by the object‘s paramagnetic or
ferromagnetic properties, which act in the
opposite manner. By surrounding a dia-
magnetic material with a magnetic field, it
can be held in a stationary position (the
magnetic force is strong enough to coun-
teract gravity).

Rotational Magnetism : Also known as spin stabilized magnetic levita-
tion. Happens when the forces acting on the levitating object- gravi-
tational, magnetic, and gyroscopic- are in equilibrium. Earnshaw’s
theorem says it is impossible.

Super Levitron : Two opposing neodymium-  spinning
iron-boron permanent magnets. Original magnetic top
invention by Roy Harrigan and patented
in 1983. He didn’t known about Earn-
shaw’s theorem which many thought said
such an invention was impossible. The magnetic
rotation of a spinning object’s axis of base
spin creates a toroid of genuine stability
in a way that does not violate Earnshaw’s
theorem, but that went completely unpre- S
dicted by physicists for more than a cen-
tury. The top remain levitating in a central point in space above the
base where the forces acting on the top- gravitational, magnetic,
and gyroscopic- are in equilibrium. Stops due to air resistance.

“The principle is that two similar poles (e.g., two North's) repel, and
two different poles attract, with forces that are stronger when the
poles are closer. There are four magnetic forces on the top: on its
north pole, repulsion from the base's north and attraction from the
base's south, and on its south pole, attraction from the base's north
and repulsion from the base's south. Because of the way the forces
depend on distance, the north-north repulsion dominates, and the
top is magnetically repelled. It hangs where this upward repulsion
balances the downward force of gravity, that is, at the point of equi-
librium where the total force is zero.”

How to get it to Work

8 Correct magnetic strengths, Mass of the top must be right within .5%

8 Magnets are temperature dependent, weaker in warmer temperatures

8 Correct spinning rate (not too fast or slow).

8 Must be introduced onto a small stabile region only millimeters wide
and high.

Pukeshwar Harmukh |
M. Sc. 1% Semester
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MAGLEV TRAIN

What is Maglev Train?
In some ways trains can fly. Mag- Magnetic , Lev- (Levitation-
“Rising into the air”) floats 1 cm above the track.
Maglev- An electric train that magnetically levitates over a track and
can travel at high speeds. Magnetic levitation transport, or maglev,
is a form of transportation that suspends,
guides and propels vehicles via electromag-
netic force. This method can be faster than
5 wheeled mass transit systems, potentially
- reaching velocities comparable to turboprop
i.and jet aircraft (500 to 580 km/h).

History : In the 1960s in Britain Eric
Laithwaite developed a functional maglev
train. His maglev had 1.6 km of

@‘— Magnet track and was in detail tested. His
research was stopped in 1973 be-
cause lack of money and his pro-

®= Superconductor gress was not enough. In the 1970s,
Germany and Japan also began re-

search and after some failures both
nations developed mature technologies in the 1990°s.
Superconductivity : An element, inter-metallic alloy, or compound
that will conduct electricity without resistance below a certain
temperature, magnetic field, and applied current.
Discovery of Meissner Effect : Standard test — proof for a supercon-
ductor, Repulsion of external magnets - levitation.

Superconductors may be considered perfect diamagnets (ur = 0), com-
pletely expelling magnetic fields due to the Meissner effect. The
levitation of the magnet is stabilized due to flux pinning within the
superconductor. This principle iIs exploited by EDS
(electrodynamic suspension) magnetic levitation trains. In trains
where the weight of the large electromagnet is a major design issue
(a very strong magnetic field is required to levitate a massive
train) superconductors are used for the electromagnet, since they
can produce a stronger magnetic field for the same weight.




Construction of Maglev Train : System consist of 4 major components
Guide Way , Vehicle, Power supply, Track
Guide Way : The guide way guides the di-
rection of the train’s movement and bears
the load of the train. The superstructure of
the guide way comprises precisely welded
steel or reinforced concrete guide way beams
for connecting long stators and substructure
constituted by the reinforced concrete piers
and foundations.
Vehicle : Vehicle is the most important part
of
high speed maglev system
comprising levitation
chassis and the magnets
mounted on the chassis,
secondary suspension Sys- g =
tem and vehicle section. &
Besides it includes such
electrical appliances as on

-board batteries, emergen- (
cy breaking system and %
levitation control system. || [P O
Power Supply : Power sup- "
uide magnets control propulsion

ply includes substations,
track side feeder ca-
bles switch stations and other power supply equipment.
Track : The track along which the train moves is called the guide
way. Both the guide way as well as the train’s undercarriage also
Beam have magnets which repel each oth-
er. Thus the train is said to levitate
about 0.39 inches on top of the
guide way. After the levitation is
complete, enough power has to be
produced so as to move the train
through the guide way. This power is
. given to the coils within the guide
/ way, which in turn produces magnet-
ic fields, which pulls and pushes the
train

Electromagnetic Levitation
through the guide way.
Support System : The electromagnets
on the underside of the train pull it
up to the ferromagnetic stators on

the track and levitate the train. The
magnets on the side keep the train : GuldanceMagnet
from moving from side to side. A} Edde""e"tB'ake
computer changes the amount of . Guidance Rail

]

current to keep the train 1 cm from FL

Current
in track

Train l l'
magnet——=m

© Guide
magnet

Levitation and guidance coil Eeam
Propulsion coil \\

-# Wheel support }

path / /




the track.
Propulsion System :

No connection with
track. Linear Syn-
chronous Motor
used. AC current in

LSM Top View

Energized LSM Winding In Guideway

~at- ——
windings in  the §§E*
guide way. Speed in . - ) SR
SN o VOSNISS .  SNGIe  Eaituic Fropvssion
quency of the AC From LSMWinding
power. High effi- LSM End View
ciency because only
the section _of _track Megnetic—__ z e
that the trainiis on m/ Propulsion Force Is
needs current. 2 4 Into Screen
PrPP P PR PP L PP r L L Cr o el
Advantages : LSMwindang
= The German

Transrapid is about 20 times safer hen airplanes

250 times safer than conventional

Speeds up to 500 km/h.

700 times safer than automobile travel

A accident between two maglev trains is nearly impossible because
the linear induction motors prevent trains running in opposite direc-
tions.

«  The Maglev train doesn’t contaminate a lot.

+ It doesn’t need any kind of fuel.

* It doesn’t send out any CO,.

* * * *

GIRISH Harmukh
M. Sc. 1% Semester
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Evaluation of characteristic parameters of la-
ser diode and its applications

Sunandan Mandal
Email: sunandan.mandall2@gmail.com,

Introduction and Basic Principle : A forward biased p-n junction powered by injected
electrical current. When a p-n junction is forward-biased by applying an external voltage,
the built in electric field is reduced, making possible a further diffusion of electrons and
holes across the junction (i.e. flat band condition).

Lasing and inversion condition : Stimulated emission (R21) > Absorption rate (R12)

Fabrication and evaluation of characteristics parameters with different facet coating materi-
als of laser diode emitting at

980 nm. R R
p~ (aAs contact, 200nm, 2x10" ¢cm —
Several sets of laser diode p-AlGads clad. 1200nm. 8x10'" e > (laing
structures were processed by p-AlGaAs clad 300nm. 5x10"" cm '
implementing numerous de- URB2dtanes, 100 1 p
vice processing steps such as AlGaAswaveguide, 100nm * BN
photolithography, multilayer GaAs barrier 10nm - —
of metal coatings, annealing, InGaAs QW, Snm -H
fabrication of mesa structure, GaAs barrier 10nm " 1%k | W
SiO2 coating etc. Single ele- [nGaAs QW, Snm ailln
ment and arrays of laser di- A T T -~
odes were die bonded using e — L
Indium and Au-Sn pre-form — _ > (GRIN
on Au coated Kovar sheet, Au b S / \
coated copper sheet and also n-AlGaAs clad 300nm. Sx1007 ¢m3
on the laser diode packages. i-AlGaAs clad, 1200nm. 85101 e > (ladding
n-GaAs buffer. 200nm, | x104% ¢ e
n-GaAs substrate(001 ). Ix10¥cm> E, E
The dielectric coatings on la- Eplca viel Strmeture af Disde Laser T

ser diode facets were used for
passivation in order to in-
crease the output power and the life-time. Several materials are used for facet coatings
such as Al,O3, TiO,, ZrO, and SiO,. Among them it is observed that a single layer of ZrO,

I



mailto:sunandan.mandal12@gmail.com�

and five pairs of ZrO,/SiO, multilayer used for antireflection and high-reflection facet
coatings show ~ 48% increased output power compared to without coated device under
pulsed operation; subsequently diode was operated up to ~745mW power in CW mode.
Lasing action delivering total integrated pulsed output power of ~7.4W at the injection
current of 3A, pulse width 100 ns with 2 kHz repletion rate was achieved from the facet
coated and die bonded array. The packaged laser diode was operated under CW up to a
power of 100 mW at ~ 0.5A and used for photoluminescence (PL) measurements. In PL,
the laser beam was focused using a triplet lens. Subsequently, the electronic transitions of
InAsSP/InP quantum well (QW) structures for two different QW thicknesses were recorded
using the semi- packaged laser diode and the position of these electronic transitions are
matching with those recorded using commercial lasers. In conclusion, the indigenously de-
veloped semi packaged laser diode devices are useful for spectroscopic applications.

Applications of Laser Diodes

Pumping of Solid-state lasers, Material processing, Telecommunications.

Bio-Medical Application; like Incision of skin during surgery, tissue fusion, dermatology,
shaping, photodynamic therapy, tissue vaporization

In Optical Fiber Communication as a pumping source in Amplifier

Conclusion and Scope for Future

Single layer of ZrO, and five pairs of ZrO,/SiO, multilayer used for antireflection and
high-reflection facet coatings show ~ 48% increased output power compared to with-
out coated device under pulsed operation; subsequently diode was operated upto
~745mW power in CW mode.

Lasing action delivering total integrated pulsed output power of ~7.4W at the injection
current of 3A, pulse width 100 ns with 2 kHz repetition rate was achieved from the fac-
et coated and die bonded array.

Packaged laser diode was operated under CW up to a power of 100 mW at ~ 0.5A and
used for photoluminescence (PL) measurements and developed semi packaged laser
diode devices are useful for spectroscopic applications

3000
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PHOTOLUMINES
DOPED Sr,SiO, PH: cxj
A study on phosphors fo

KHEMCHA i ;i

For white LED we need a phosphor material w
low region. In three ways we can achieve Whlt
I.  Ablue LED with yellow light emlttlng ph
ii. ALED (370 - 405nm) with blue light em r,‘ |
yellow-red light emitting phosphor emits whi
iii. ALED (370 - 405nm) with a compound '
acteristic emits white light. .

Generally the blue phosphor should have br d ¢
phosphor should have broad emission in 570 - f
a host phosphor material because it is hlghly stal
ent wavelengths in visible region using smtabl
material due to its high melting point and Iov{
display panels, field emission displays, cathod

The Ce: Sr,SiO, and Eu: Sr,SiO4 powders wer
~ All the powders ‘dopéd in dlffer.ent sttnchlorﬁ !

s

characterized by XFk l or aq’ ] M
?1.- ‘A j-"_.)u.. ';” e L' ’h‘ ”“; f 1!
R € Sf.

f | U i
s - “XL v * Al

Radiation source Blue wave length Radiation source 250-420 nm

Blue phosphor (480-495 nm)
Fallon Yellow phosphor (550-590 nm)

Fall on Yellow phosphor (520-560nm|

3

Emit White light

White gt
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‘ POLLING BOOTH
WAY TO SOS STUDENT ELECTION

PL RAVISHANKAR SHUKLA UNIVERSITY,RAIPUR
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Quotes of Life
A to Z of Motivation

Anshu Singh Thakur

Avoid Negative Thoughts, People, Things and Habits.
Believe in yourself.
Consider things from every angle and others points of view.
Dare to Dream and Dream Big
Energy, Excitement and Enthusiasm is in your blood.
Family and Friends are hidden treasures; enjoy these riches.
Give more than you planned to.
Have a good sense of humour.

Ignore Criticism, Ridicule and Discouragement from others.
Jump on Problems because they are Opportunities in disguise.
Keep up the good work however hard it may seem.
Love yourself, just as you are.

Make Impossibility a Possibility.

Never lie, cheat or steal, always strike a fair deal...
Open your eyes and see things as they really are.
Prefect Practice makes you perfect.

Quitters never Win and Winners never Quit.

Reward yourself for every small success and achievement.
Stop Wasting your Time and Procrastinating important Goals.
Take control of your Life and your Goals.
Understand so that you could be Understood.
Visualize your Goals and Dreams everyday.

Win over your own weaknesses and make them as your Strengths.
Xccelerate your efforts
Yes Yes Yes, Yes you Can and You Will
Zap your Stress and Enjoy your Life..



http://beautifulquotesoflife.blogspot.in/�
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