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Language

Die = chip: heart of the LED

LED - chip in a package Electrical Model

O

PN Junction - where the light is created in i I,

the chip orward
Anod (Electrons)

AlinGaP & AlGaS: red - yellow technology y noge

InGaN - green — blue +white technology forward L

Level 1 —the chip or die

Level 2 — the LED Duisible

O

Level 3 —a LED array; may include optics, (Photons)

heat sink and/or power supply
Level 4 — LED luminaire PN-Junction
Driver = ballast

Thermal Resistance (C/W) - a measure of

the heat transfer capacity of the LED -
lower is better
Binning - subdivision of the manufactured

“distribution” into common operating
parts (color, flux, forward voltage)
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What is a LED?

Light Emitted Forward

LED Chip

Reflector —_ |

PC Board

=

L]
Cathode Lead — Anode Lead
<]
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What is a LED?

Light Emitted Forward

| Plastic Lens

Silicone
" Encapsulent

| InGaN
Semiconductor
Flip Chip

\.... L q

Cathode Lead »

Gold Wire

Solder Connection

_ Reflector Cup
Heatsink Slug

)
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What is a LED?

LED’s Defined

o The exchange of positive and negative
charges between these materials results in
emission of photons.
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1 ,—Atr:rmm number o ]
H 3 Metal He
toos | 2 C — Symbol OSemimetal 13 1% 15 1w 17 | sos
Ifi ﬁ-e 12,01 OMonmetal *% 7 \(Sl SN O

6941 | 9012 L—Atomic weight
Na|M
a
2299 | 245 I} 4 5 4] I 8 9 1w 1
19 20 21 22 23 24 25 F=1=) 27 25 29
Ca||Sc|(Ti| V |[Cr|Mn| Fe |Co|Ni [Cu
3910 | 4005 || 44,96 | 4755 | 50.94 | 52.00 | 54.94 | 5555 | 5595 | 5569 | 65.55
37 35 39 40 41 42 43 EX) 45 ETS) 47
Rb|Sr|Y | Zr |Nb|(Mo| Tc |Ru|Rh|Pd
G547 | 6762 || 5591 | 91.22 | 9291 | 95.94 | 9591 | 1014 | 1029 | 1064 | 107.9
55 55 Ti T2 T3 T4 TS TE T TS Ta
Cs |Ba||Lu|Hf | Ta Re | Os | Ir [Pt |Au
1529 | 15375 || 1750 [ 1755 | 1509 | 18538 |156.2) 190.2 | 1922 | 1951 | 197.0
=¥ [=1=] 103 104 105 106 107 105 109 110 111
Lr Db Bg Bh| Hs | Mt [Uun({Uuu
225.0 | 2260 2621 ] 2611 | 2621 | 2651 | 264.1 | 265.1 265 269 272
[=r3 =5 [==) [=1n] [=5} [=F] &3 [=E] [=15] [=1=] &7 [=1=] [=1=] Fa
¢ |La|Ce| Pr|Nd | Pm|Sm|Eu|Gd|Tb Ho| Er [Tm|Yb
155.9 | 1401 | 1409 | 1442 | 1469 | 1504 | 1520 | 1575 | 1559 | 1625 | 164.9 | 167.5 | 16569 | 175.0
g9 90 91 92 93 94 95 95 a7 95 99 100 101 102
7| Ac|Th|(Pa| U |Np| Pu|/Am|Cm/|Bk|Cf | Es |[Fm|Md|No certass
zzro | zazn | 2a10 | 2550 | 2570 | 244 ] 2450 a7 | car | 2si0] ason ] 257 | osEd | 250 ket Fodt

The Periodic Table
Courtesy 10 Lighting
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What is a LED - How does it work?

+
| |‘ |

A Conductive Band (@)
3 A~— @ 0 0 0 0
e Rad'at've Nonradiative Shunt
- Recombination T Recombination
= ® @ © ® TN
0] P-Type Region .
g Valence Bapd @ N-Type Region

Distance (b)
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Working Principle of an LED

Electrical Model
O

i Iforward
Anode] (Electrons)
Vforward \ \Z\)
Cathode
(I)visible
O (Photons)
«Same principle for all colors
PN-Junction (AllInGaP & InGaN)

*Power dissipation:1-5 Watt

*Package Extraction Efficiency: >95%

Maximum Ratings
T =120°C

junction-max
= Product dependent

[ ]
Iforward-max
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LED Color Ranges

520 ‘
0.8 0
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x - Color Coordinate
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Historical Development of LEDs

> 1962 — first LED, a novelty in the lab

Late 60s — low output red LEDs (< 1 mcd) find
commercial applications as indicator lamps

> mid 70s — Green LEDs
- Early 90s — Blue (Nakamura), completing spectrum

00000000

Late 90s + - commercialization of high brightness
LEDs
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ISTOriCal bevelopment - besign

Evolution of LED Packages

LED Chip
. oy
&._
E:;Z°d &,‘ 2y PC Board H{_ o J } \
smm Lamp SuperFlux Luxeon
Circa 1970 Circa 1992 Circa 1997
2-3 lumens 4-8 lumens 20-40 lumens
If = 30 mA If =70 mA If = 350 mA
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Hlstorlcal Development - Better

Absorbing Transparent Batwing Lambertian
Substrate Substrate (1998) (mid 2001)
(1991) (1994)

"’"”E’T

4 &

: Increase surface area . Re-shape Chlp :
K\ /7‘ R\ /7‘ K\
~ 3x flux ~ 156x flux ~ 30x flux
Improvement improvement improvement

19
08/07/01 Copyright (c) L mldLgh ng LLC LUMILEDS

template.ppt Lumileds Confidential



	presentation_6-04 06.pdf
	presentation_6-04 07.pdf
	presentation_6-04 08.pdf
	presentation_6-04 09.pdf
	presentation_6-04 10.pdf
	presentation_6-04 11.pdf
	presentation_6-04 12.pdf
	presentation_6-04 13.pdf
	presentation_6-04 14.pdf
	presentation_6-04 15.pdf

