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LED - pwToypapion

By Rhododendrites - Own work, CC BY-SA 4.0,
https://commons.wikimedia.org/w/index.php?curid=53815991
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HAEKTPOMAINHTIKA KYMATA
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THE ELECTROMAGNETIC SPECTRUM
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Mnxaviopoc AsiToupyiac
| (npoopsiEn Ga)

= Hulaywyoc Tunou p (positive)

>TNV KpuoTaAAIKn OOUN TOU UNApyel EAAEIUA
NAEKTpOVIWV (MEPIOTEIQ BETIKWV OMWV).

Mapadeiypa : 2 kpuoTaAlo (Si) yiveral
npooBnkn atopwv (Ga). To yaAAio xel 3
NAEKTPOVIA OTNV €EWTEPIKN oTOIBAdA Kai OXl
4 ONwC TO NUPITIO ETOI ONUIOUPYEITAI OMN).



Mnxaviouog AEiIToupyiag
(npoopeIEn As)
= Hulaywyoc Tunou n (negative)

2TNV KpuoTAAAIKr OOMN TOU UNApPXEl
NEPIOOEIa NAEKTPOVIWV.

+

Mapadeiyua : 2 kpuoTaAAo (Si) yiveTal
npooBnkn atopwv (As). To apoevIKO EXEI
5 NAeKTPOVIa OTNV €EWTEPIKN OTOIRAdOA Kal
Ox! 4 ONWC TO NUPITIO £TAI ONUIOUPYEITAI
£va €NINAEOV NAEKTPOVIO.



Huiaywyol Tunou n & p
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n-type p-type

https://devxplained.eu/en/blog/p-n-junction




KaTtavopun nAEKTPOVI®WV
OE EVEPYEIAKEC OTAOUEC

+

Z=14  Tupitio (Si)

Z=31  TaA\\o (Ga) 2

Z=33 Apoeviko (As) 2
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Mnxaviopoc AsiToupyiag
+

m 'Evac nuiaywyoc otav dlappesTal ano
NAEKTPIKO PEUPA NAEKTPOVIa Tou (TNC
(wvNC aywyiuoTnNTac) ENavacuvoeovTal
LE onec nAekTpoviwv (TNE (wvng
0BEvoUC) Kal £TOI ANEAEUBEPWVETAI OTO
nepiBallov evepyelia uno popepn PwTOC.

m TO UNKOC KUPATOC TOU pWTOC £EapTATAl
ano To «OIAKEVO» TNC EVEPYEIAKNC
(wvNC TOU NUIaywyou.



LED
KukAwpa AsiToupyiac

Circuit symbols for LED

Use of LED in forward bias state

. in an electric circuit
;33_3" - -
- Flat edge | |
‘f‘ g ' >
Current flow

Connect to (+) {' \| terminal of battery

terminal of battery L1

Anode (+)' Cathode (-)
%\ 7
Connect to (-)

<

by, Cathode () ' %™ Anode (+)

Anode (+) —D‘— Cathode (-

Anode (+) Cathode (-)




LED
FEOUETPIKA XAPAKTNPIOTIKA

LED DIAGRAM:

Anode | Cathode
Side l Side

if'fl::u:__f] — Flat edge
Anode side of schematic symbol . '
resembles an arrow pointing /) Dash side of schematic
7 indicates cathode.

from positive to negative. ﬂ
(Conventional current) ' I : |

Shorter lead
Longer lead a—

+
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LED: Kwvikn O£0OHN EKNOMNNG
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Kartnyopiec LED

conduction
band

j| band gap

(3 valence band

AlGaAS semiconductor



Kartnyopiec LED

Physics of Light- Emlttln Dlodes(LEDs)



Blue LED




Red — Green - Blue
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2014 — Nobel Prize in Physics

Nobel Prize: Blue LED

Professors Hiroshi Amano, Isamu Akasaki and Shuji Nakamura made
the first blue LEDs in the early 1990s, revolutionizing how lights and
technology work today.

Ly - it i Blue LEDs use Indium
LED: Light-emitting diode SR e

semiconductor material
that emits the brightest
spectrum of the color

Red, green and blue
colored LEDs mix to
produce white light

S

9014 NOBEL PRIZE IN PHYSICS

LEDs convert
electricity directly
into photons of light,
using less energy

than light bulbs and
fluorescent lamps

Isamu Akasaki, Hiroshi Amano
and Shuji Nakamura

Light Bulb Nobelprize.org

- 16 Im/W*

Fluorescent lamp
- 70 Im/W

LED - 300 Im/W
*Im/W: Lumens per watt
Sources: The Royal Swedish Academy of Sciences, NoblePrize.org,

OSRAM Opto Semiconductors, BBC, Reuters

Graphic: Erik Rodriguez © 2014 MCT




Blue LED + yellow phosphor

Phosphor (YAG): InGaN chip: blue

yellow emission emission 1.0
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Blue LED + yellow phosphor

Blue LED+several phosphors
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Blue chip + Yellow phosphor Blue chip + Green & red phosphor




UV LED
+

(B,G,R)
phosphors




Blue LED + Quantum dots
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Alayxpovikn €EEAIEN Twv LED
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ZUYKPIOTN (PWTICTIK®WV NMNYWV

Traditional Halogen Compact Light-emitting
incandescent incandescent fluorescent (CFL) diode (LED)

‘ ‘ ~
77*

|

1,600

} ![1|:‘:(](-i‘. gas

suchasio

dine inside
incandescer the bulb pre-
bulb’s tung- vents wear on

the filament,

visible light.

LIFE SPAN: 750 hours 1,000 hours 10,000 hours 20,000 hours

[ 200000 0OCOS 0000000000
9000C00COOE®

PRICE: $0.37 per bulb $159 per bulb $2.23 per bulb




dwTioTika LED o€
POTOYPAPIKO OTOUVTIO
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dwTioTika LED oe
POTOYPAPIKO OTOUVTIO




dwTioTikEC NMnyec LED
+- XaunAO KOOTOC ayopdac

m XapnAOTEPN EVEPYEIOKN KATAVAAWON
m [1oAU peyaAn diapkeia {wnc
m AUEon anokpion AsIToupyiac
m [1oAU kaAn anodoon
m Eupu paopa Bepuokpaciac xpwuaTwy
m MeyaAn noikiAia Epapuoywyv
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