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1) Gas Lasers (f & & %)

He-Ne Laser, Ar* Laser, CO, Laser, N, Laser, ...
2) Liquid Lasers (i & T 5%)

Organic Dye Lasers, ...
3) Solid-State Lasers (H & & &)

Ruby Laser, Nd:YAG Laser, Nd:Glass Laser, ...
4) Semiconductor Lasers (£ %48 3§ &)

AlGaAs, InGaAsP, AlGalnP, InGaN, InGaAsN, ...

5) Other Lasers (H # & &)

Chemical Laser, Free-Electron Laser, ...
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Light-Emitting Diode Structures
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Israeli designer Omri Barzeev got inspired
by the night sky and created the “Starlight”
— a table lamp composed of 126 LED lights
set on a polygonal shape structure that one
can mold freely in various shapes.
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Fig. 1. Applications of white LEDs. Left: a Ford concept car uses Luxeon LEDs from
Lumileds as part of an adaptive lighting system that can produce different beam patterns
to suit different situations such as highway, in-town or curve driving. Right: white LEDs can
replace conventional discharge lamps as the flash for mobile phone cameras. The RGB
multichip version can produce a variety of color temperatures.
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Human eyes are sensitive to green light (~555 nm), and hence the
development of green (or yellowish green) AlGalnP LED is desirable.

2011/11/25 1 AR 2 A~ AT LGSR 4/ FI igimk kg 33

T HEEI R InGaN LED

mInGaN LED:Z 3 & # ™ ﬁ%mﬁjﬁ ) «'%ru,\
w7 ggﬁﬁ"f??(Alzoﬁi’fxi °

m ¥ gt v @ (SIC)r E_7 4 enInGaN
LED#A » # &% 5 b d > ot E
LE

m InGaN LED#% %&[ﬂﬁﬁ%fgfﬁ? B kR e
eham o e B %k P 2% (570 nm~650
nm)ig— BAE > P w0 iR & Z frAlGalnP
LED#F ¥ B engk s o

2011/11/25 1 Aggrd m - KT XA AL 4 /5L kg kX 34

InGaN LED:h= i B4

p-Electrode

1—4\ it E’ ?., ﬁ?n é—’-
p-GaN At 311
p-AlGa, N
In,Ga, N n-Electrode
n-Al,Ga, N i
n-GaN

GaN Buffer Layer

Sapphire Substrate

2011/11/25 14382 F - R T L HERR A2 A ST o gR ok X i 35

AlGalnP£ InGaN LEDmgg, o

¥4 A% %@ MOCVD
" $ F dpiwki)$ £ LEDS L %
(=

P FS R ERE

h
12}
= MBE *‘?\ﬁaa/z)‘gaarr'?"i’
e & i AR -
ol ﬁr‘?ﬂ MOCVD ¢ MBE %% %
A

g * o

2011/11/25 ARt iE - X T PR ARG A L Sk 36




The Clusterlab 600 Research MBE System

LED® f T ARk 3”:i"5/’§ B A2 U B

S4%|

2009 2010 2011 2012 2013 2014

JE2006# B 4 it fo TARS > ik AL o BT KGR ELEDR K TR KB

CCFL% & T4 » 77 % 20104 LED§ AR.e% 3% & £ 18% » 4p ¥ *3400F & -
Source : WitsView » i RAE L HFR? o 32 EFR TR - 20105129

37 2011/11/25 1 Azfr A E -k R L WA AR A ) L kR kT 38
\ q
ARLED# i:?-A Nl 2009# 1 2010+# LED};ﬁi'ﬂ -8
== ELED £8) ——
180,000 MLEDEE (HM4H) R (%) 50% 2010 102
160,000 45%
140,000 0%
120,000 5%
100,000 0% 2009 61
80,000 %
60,000 15% 0 20 10 650 80 100 120
40,000 10% i hE =
20,000 5%
0 % 1945 B § 4EIMS Research® § 35 31 » LED#12 3% 3-8 #-/£2009 & 614
2009 2010e) 0116 2012 2013 £ A E 320105 I ¥ A > £ S L FFE6T% o BRF ¢ 2 KLEDD B
B ¢ THHE IEK(2010/02) ded Se- o BAALBER o '$ 1 LEDERM # 32 * » 1% LEDR?® & H-#-B
' 340201348 M FE RO AR R F] A fenitdd ~ RIFFLED
R~ 2B Pl frintik o
Source : IMS Research » ks RAEL HFRY v —PHAEFTREERZ > 2011£1°0
2011/11/25 1 Aggr A5 - KT LA A 2 A /ST kgnie k E f 39 2011/11/25 1Az A s - R X EA A A /IR kgni ok X i 40

PR AR R AT R ?

TR -rﬂﬁ'ri" #

2011/11/25 1428245 - KT XA G A /S gk X 41

FREE-EBROLED) T F

mig i mCRTré’}ﬁhrﬁfg FEEE
LA o Flt e k/ﬁr?zﬂt}%-liﬁﬁ*f
X = <} PDP . # 8g+ B 2 LCDi%
R S (R & )BT BB o

mY - FFATEHE D OLED (7 #% %
= {&48 ) - OLED% Organic Light-
Emitting Diode «7f # » - &7

THRELAR .

2011/11/25 1 fggrd m - KT XA 4/ 5L gk X 42




m 1963# > PopedE 4 1 ¥ A+ ¥ - % 7 MOLEDmefk *p%
# % ficp R R WANthracened M ¥ » LB I8 keh
B ofed WHEFNTREZ g ko > pfprr i
I ER -

m 1087# » @i 2 P C. W. Tang 2 Steve Van Slyke &
A‘iﬂ"”i"iﬁﬁiﬁé%& %fﬁmOLEDm»imj/.\é
OLED=~#15 » A tgd 7 ~itehiy » H KFFT ), ]
"?'lf /Fm"@'q&-?f*@ﬁ}iﬁﬁ'm/ﬂ‘@ﬁ%’ B o g

ERARGE MY EAS S RI1T RH AR o
. §
7 PLED
2011/11/25 1 fegrd 5 - kg L EMA @A [P0 ke kX fE 43

OLED# 7 ® &

mEFAEL 2 ETF LR
R RRE( 100,000 cd/m?)
mF () s X AERE
mREE 5~ EEQmm) ~ FAR & (>170°)
m R TR &&m\@mﬁ &(3-9V)
mdPEH B KR

VA T RS k(3 5K E L
m ?:i &% iRB (3 3 Hg>20064# is * )

S A

Sl 3.0

1R A - RO LR

2011/11/25

MLk 44

_OLED:H7 i B * A
aTFT-LCD# % %

LG 8T (TFIEAE)

i G ETEREFE)
G- ‘\éf

a1 fedr 4 s - LRk A ] ST gk K 45

2011/11/25

2011/11/25 1 AREr A - KT LR A LGS [ 5Tk

MLk 46

¥ 34 X ¥ 4 OLED

. FOLED-based Pixelated, Monochrome Display

AR A - TR Pk

2011/11/25 e 47

Source: UDC, Inc.

40-inch full-color OLE

p #Seiko Epson= #*+2004#& 5% 3 % 1 40+ OLED

PUEAE L EREY REA SOLED2 87 € -
B A—E] & FOLED#*# * ehZ 44 b eh
A FHHEAKHET 343 OLEDY &kl o

2011/11/25 AR A E - AT LU AR 4 5In o gnis kX i

48




mOLED% :HH§ hE R
$ BRI KRR

i BEMEEGE

m—= < ﬁ&*&‘ﬁ?@’ﬂiﬁ

2011/11/25 148225 - KT L AR A 2 4 [ FIm kgnie kK i 49 2011/11/25 1428105 - KR XA A/ pIm kg ki 50

@5+ %k PV Special Research @7+ %/ National Chiao—Tung
Centre, UNSW, Australia University, Taiwan
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2011/11/25 1428245 - KT XA G A /S gk X 65

m okl F - Bpnide hs

RIS 0 BofTan

BANEREEBNET » AL DT I THFH -2 RTFTFRY
_
il

% 3lR0 AP S RHRE RA R
> LFEID ) G LR

\_\_‘_\_\_\_\_‘un |.;.-|u__/‘
! ; ¥ Solar Cell # i
) ! ! front elactrical contact Tayor
I ] 1 {im grid paitern)
Finger 3
electrode ] 1 i - antprutlection
N b | 1 r L
e

epletion | =
region

Huiltin
fld Losd)  abgrber
[

Bck: lelu\

QUUIN25 2 A8 3 5 - £ % a2 [ ST

G (R FBIN

tarming) F

back alpctrical
contact [noer

op junction
Tarming layer

66

11



) &K= '% ~ ) 2 ) e ,"-'5 | » 2 2 ‘-i,
= f 5 R, v " il &
N Rt R fb EXF e 1 . - fb mﬁ{ =
S Best Research-Cell Efficiencies FINREL
(| KMEEE L)
= 0
' L L
L RR %k
i
' v L
T A d Ani ol
Far
5 £l
b g
il 7 % i
A A A e e
'Ilg \ [ "III ."l =\' 12k (LJ&S)OAr)awry
|‘] | :l .3
ETRE i; o}
\glll l'. 2,' | ";JI 4
v V ¥ ol fa st & "
2011/11/25 1A s - KT L e~ 2011/11/25 1 fgdrd i - kT L EM ARG 4/ H2 68

12



