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An electromagnetic wave is a travelling wave which has time
varying electric and magnetic fields which are perpendicular to each
other and the direction of propagation,z.
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Buffer tube: d = Imm

Preform [eed ¢

Protective polymerinc coating
Cladding: d =125 - 150 um

Preform

Core:d= 8-10um

Fumace 2000 °C
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The cross section of a typical single-mode fiber with a tight buffer
tube. (d = diameter)
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monitoring gauge

Polymer coater Ej
Ultraviolet light or fumace .
for curing
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Take-up drum
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Dryi ng gases

Gapors SiCl, + GeCl, + O Porous SOF)t

preform with hole

Fuel: H,
1 Pumace Preform Furn acc
Burner
~— Deposited soot
C RS -
N--N"\\ BRRECT Target rod
Deposited Ge doped SiO , Rotate mandrel

(a) Clear solid Drawn fiber
glass preform

Schematic illustration of OVD and the preform preparation for fiber drawing. (a)
Reaction of gases in the burner flame produces glass soot that deposits on to the outs
surface of the mandrel. (b) The mandrel is removed and the hollow porous soot prefo
is consolidated; the soot particles are sintered, fused, together to form a clear glass r«
(¢) The consolidated glass rod is used as a preform in fiber drawing.
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Light Emitting Diodes

LUXEON Rebel ES white
emitting LED (Courtesy of
Philips Lumileds)

This multichip LED from Osram 1s
used in microprojectors. It 1s based on

thin film GaN technology. (Courtesy ¢ = N
of Osram) l \& \
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Snap LED emutting 1n the amber for
automotive signaling applications.
The lamp includes the driver under
the LED (Courtesy of Philips
Lumileds)
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Microprojector using LEDs
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Light output Light output
+ +

Insulator (oxid¢

:B— Epitaxial layers I— Epitaxial layer
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Substrate
|| ||

n+
Substrate

(a) mm Metal electrode (b)

A schematic illustration of typical planar surface emitting LED devicgsldugr
grown epitaxially on an™ substrate. (b) First' is epitaxially grown and thgmregion
is formed by dopant diffusion into the epitaxial layer.

a . b (c)
(@) Light output (b) Plastic dome
Domed

semiconductor

Light

k=]

pn Junction

Substrate

Electrodes

Electrodes

(a) Some light suffers total internal reflection and cannot escape. (b) Internal reflections
can be reduced and hence more light can be collected by shaping the semiconductor into
dome so that the angles of incidence at the semiconductor-air surface are smaller than the
critical angle. (b) An economic method of allowing more light to escape fromthe LED is
to encapsulate it in a transparent plastic dome.
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(@) GaAs, P, (b) N doped GaP (c) Al doped SiC

y <045

(a) Photon emission in a direct bandgap semiconductor. (b). GaP is an
indirect bandgap semiconductor. When doped with nitrogen there is an
electron trap at £y. Direct recombmation between a trapped electron at £y
and a hole emits a photon. (¢) In Al doped SiC, EHP recombination is
through an acceptor level ike E,.
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(a) Fiber (multimode) (b) Fiber

Epoxy resin Microlens
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Laser medium

(a) (b)

(a) A laser medium with an optical gain (b) The optical gain curve of the medium. The
dashed line is the approximate derivation in the text.
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LCD (Liquid Crystal Display)




Bright
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Transmussion based LCD. (a) In the absence of a field, the liquid crystal has the twisted nematic phase
and the light passing through 1t has 1ts polarization rotated by 90°. The light 1s transmutted through
both polarizers. The viewer sees a bright image. (b) When a voltage. and hence a field E . 1s applied,
the molecules 1n the liquid crystal align with the field E, and are unable to rotate the polarization of
the light passing through 1t; light therefore cannot pass through the exit polarizer. The light 15
extinguished, and the viewer see dark image.
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Black body radiation at 6000 K
AMO

Spectral 297

Intensity L5

dW cm-2 (um)-1
or 1.0-

KW m-2 (um)-1

0.5 -

| | | I [ | | [ | ‘I
0 02 04 06 08 10 12 14 16 1.8 20
Wavelength (um)

0

The spectrum of the solar energy represented as spectral
intensity (I,) vs wavelength above the earth's atmosphere
(AMO radiation) and at the earth's surface (AM1.5
radiation). Black body radiation at 6000 K is shown for
comparison (After H.J. Mdller, Semiconductors for Solar
Cells, Artech House Press, Boston, 1993, p.10)

From S.O. Kasap, Optoelectronics and Photonics: Principles and Practices (Prentice
Hall)
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The principke of operation of the solar cell (exaggerated features to
highlight principles)
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Bus electrode

Finger electrodes ,
for current collection

Finger electrodes on the surface of a solar cell
reduce the series resistance
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Photogenerated carriers within the volumel, + W+ L, give rise to a photocurrent/ ;. The

variation in the photegenerated EHP concentration with distance is also shown whem is th
absorption coefficient at the wavelength of interest.
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The series resistance broadens the /-7 curve and reduces the maximum
available power and hence the overall efficiency of the solar cell. The example
1s a Sisolar cellwith n=1.5and I, = 3 x 10-6 mA. Illumination 1s such that

the photocurrent /,, = 10 mA.
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<— Power (mW) Voltage (V) —
0.2 0.4

------

2 cells in parallel

Y
Current (mA)

Current vs. Voltage and Power vs. Current characteristics of one cell and two
cells n parallel. The two parallel devices have Ry/2 and 21,,),.
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Polarizer

> Light

Reflector

Reflected light

Source

The sense of rotation of the optical field E depends only on the direction of the
magnetic field for a given medium (given Verdet constant). If light is reflected
back mto the Faraday medium, the field rotates a further & in the same sense to
come out as E”" with a 28 rotation with respect to E.
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« Engineering is the discipline, art, skill and profession of
acquiring and applying scientific, mathematical, economic,
social, and practical knowledge, in order to design and
build structures, machines, devices, systems, materials
and processes that safely realize improvements to the
lives of people. -Wiki-  English
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http://zh.wikipedia.org/wiki/%E7%A7%91%E5%AD%A6
http://zh.wikipedia.org/wiki/%E6%8A%80%E6%9C%AF
http://zh.wikipedia.org/wiki/%E5%B7%A5%E7%A8%8B%E5%B8%88
http://zh.wikipedia.org/wiki/%E7%A7%91%E5%AD%A6
http://zh.wikipedia.org/wiki/%E6%95%B0%E5%AD%A6
http://zh.wikipedia.org/wiki/%E6%95%B0%E5%AD%A6
http://zh.wikipedia.org/wiki/%E7%B6%93%E9%A9%97
http://zh.wikipedia.org/wiki/%E8%AE%BE%E8%AE%A1
http://zh.wikipedia.org/wiki/%E8%A3%BD%E9%80%A0
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http://zh.wikipedia.org/wiki/%E5%8D%B0%E5%BA%A6
http://zh.wikipedia.org/wiki/%E4%BD%9B%E6%95%99
http://zh.wikipedia.org/wiki/%E7%91%9C%E4%BC%BD%E5%B8%AB%E5%9C%B0%E8%AB%96

Green + Orange
Technologies in the Future
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* Let’s open our mind to make this world better ~! = A\ 4= {H FHFE -
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Nietzsche

Supermen before
theory

Nietzsche
restore man’s qﬂ Q M@
moral fibre.

God was dead. A
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Confucius put all the emphasis on the relation itself. The Christian put more weight
on encourage a man or woman to be right within himself/herself)



The ordinary man sits in his limited cave and sees only the
shadow of reality. Plato insisted that the truth existed as true

forms below the surface appearance of things. (Philosopher
like to see the truth itself.)



w put

s behavior could be
controlled and predicted.
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The conflicts of the s i

subconscious mind

could be seen to @ﬁ%:;(\j%
explain much of T g LI
human behavior. 5
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* |Q, Age, Education is not required to think
creatively

* Brain Storming
* Combining old things is one way
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Funny Japanese inventions




Funny Japanese
Inventions
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http://www.suntek.com.tw/product01_1.html

Desigh Phase Overlap
Waterfall Model

EFORT

Implementation Test
Design

Specificatio

TIME



Reduce the Number of
Components

Benefits from the Reduction
— Shorter assembly time
— Lower management cost

Requirements: retaining original design functionalities.
Side effects: increase component complexity and manufacturing cost
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Not this This
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An Old Story

Good old lessons In teamwork
from an age-old fable

The Tortoise

(/,&' And
99 The Hare
TN



They started off, and this time
the hare carried the tortoise till
the riverbank.




There, the tortoise took over
and swam across with the hare
on his back.




What is Concurrent Engineering ?

MARCETING DEsxin & Manurac TuminG
PIRSONNEL EnGINIER

Customins

Traditional Process = Linear
Vs

Concurrent Engineering = Team collaboration
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Concurrent Engineering
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