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1.1 LEDERESL

1.1.1 ERERERVZEIR

LED FYRESE IR — 1 4C B8 » SAEIY AR MEN TF260 Henry
Joseph Round TEM TP HEEHH B BB ML (SiC) #Y
BrRE > UERTREWNEEHNERELE  MESIEABHR (
1-1) ‘iiﬂﬂmu eHAE— *%ﬁ%Z%&?iﬁEﬁEQWT%*@E%ﬁ%ﬂiﬁéﬁ
FHHREVE L » RS 7% —EREA BT ARG SRR 5 HHY
AR lﬂ:—fﬁgfﬁﬁb S35t (electroluminescence, EL) ° &35t &
— R fAEEAAMR - SEEE S RBM R  MREEROCARADCER - &
BHR - W15 » BRI 5 T BASEAEE & LED » 5772 Round
FERIRE A F 3t “HRAS I RIS —RElE » TR FE—H
S T HRRRAVEES - BERE [ LED i 3FHARTY)ERERE o

& 11 BHEEEERS

Characteristic = Symbol  Unit Description

Luminous Flux § o5 SR E N\ F TR A AT AT Ik AR & 2 P
HBE HEE4T ?#}«_?ﬁfciﬁ%
Luminous intensity I i SHBRHAEZ AL —KE X FHIEAZ
HiaE NABEA DN HMETERZAEAH -
llluminance 2 (RECFRLABEMAREAI/REECERT
BB R e i - llux—llm/m2
Luminance L Cd/m? BERARARBEELECRTEELE —FH Lok
&= BEFE -

T2 2% (black-body radiator) 5 * ¥ B HEHE
%‘3‘;’”9""99’3‘“"’ ccr |k EoHE - 0 £6REE L2 # MR R X

m HEHACTEE

Color-rendering HHEEETRAAL AN B2 EHE  £RELS
index (CRI) Ra |N/A #Ji DIN 6169*?3(1/ 6 & 1 — fr A B L3
==l EZEH
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B o Kt 1927 & » Losev K ZEHTEN (Russian journal) E3#FE T

A Note on Carborundum.

To the Editors of Electrical World:

Sms :—During an investigation of the unsymmetrical passage
of current through a contact of carborundum and other sub-
stances a curious phenomenon was noted. On applying a poten-
tial of 10 volts between two points on a crystal of carborundum,
the crystal gave out a yellowish light. Only one or two speci-
mens could be found which gave a bright glow on such a low
voltage, but with 110 volts a large number could be found to
glow. In some crystals only edges gave the light and others
gave instead of a yellow light green, orange or blue. In all
cases tested the glow appears to come from the negative pole.
a bright blue-green spark appearing at the positive pole. In a
single crystal, if contact is made near the center with the nega-
tive pole, and the positive pole is put in contact at any other
place, only one section of the crystal will glow and that the
same section wherever the positive pole is placed.

There seems to be some connection between the above effect
and the e.m.f. produced by a junction of carborundum and
another conductor when heated by a direct or alternating cur-
rent; but the connection may be only secondary as an obvious
explanation of the e.m.f. effect is the thermoelectric one. The
writer would be glad of references to any published account
of an investigation of this or any allied phenomena.

Nzw Yomrx, N. Y. H. J. Rounp.
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¥—E LED EEHR

EfE LED HY4HER - Mm% » 3% 7 RERAT LED IIEERYSIE  BIRAY
& BUACRMEEMN AR - 2R - MERIEET] > HEE 20 th4D
KA 21 tHACHIA i A58 0] -

1955 & » EF|#4RE /N5 (Radio Corporation of America) f
Rubin Braunstein B RX&FHRN AL (GaAs) IR HEM FERBE SAE
R ELIMR (Infrared) - BbAAT] BRI —RRASATE RIEMA -

1961 & > fEMN{F&ESS (TI) BYEES A& Bob Biard LA Gary Pittman
SHIMIESR (GaAs) Mk BN —E FIREF - FREREALINLEST > I
HERCR A I B RE R R » B EEALINE LED BUEF| -

1962 & » #AER /A 5] (General Electric Company) HYJ Nick
Holonyak Jr. ZIZEFF|FE KRB EE 7K (University of Illinois at
Urbana-Champaign) PAFRAMEZ &% (Vapor Phase Epitoxy, VPE) FY&
BiiH{LE% (GaAsP) MKIE GaAs Efly I - BISEH o] H AL @a] B¢y
LED » ‘2R tt5E—FH0] B¢ LED - EEZRERESEI TEZER - i
DMttt LED HI4L Yt —#E4L T #E2K » (AL > Holonyak Jr. %1%
2% Ma] RO LED f1 LD 241 ° B 1-3 2 Holonyak #IZHIIRS -

1972 & > Holonyak Jr. B#ZHIZ 4 M. George Craford LAEISFETE
GaAsP MtMERTENE » WAETE GaAs Bk F » HILEATE—(E=
Y LED » HSeERESATAL B sif&4l & LED #Y 10 & » Bk LED #
AR m AR T B HNE P -

20 t4C 70 FAORHA - LED &S BHAL ~ 15 ~ & - 4 - B4rEe
B HEEZEARERZEL  ERARVERFIHEH LED - RAE
HEH &6 LED 8n » FRIAHEL LED A 0JsEE R » ZAME Yt LED
TS EEEX » W RERHE FEIIEIEHAE - B2 M i E L
& 712 LED B0 LH  ME 70 F£RFH » BHEEE (GaP) #
ERTERIOCR  BBEMBHXOEE > I LED E44k & 15
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Nick Holonyak Jr. F 44 = ( Shuji Nakamura )
¥ 7% LED 2 X ¥ % LED =X

1-3 Holonyak IR EEPFT B TAIRFA

BEHRIR : wikipedia.org, engineering.ucsb.edu
YR > R K] ER 1w/ B - BT 20 4 80 A
U LA LRI EER » ERE—RKEEL ~ ' ~ &6t
LED 4 » EFRFES R o223 10 B8 / B ° LED E FHURERREE
1990 FHE LED HIR1% » A Bte i S5 - 17 fE A iR E -

1993 & » HAHGE{E T (Nichia Corp.) BT #1&E = (Shuji
Nakamura) 3% S —{E5wERELHEF (InGaN) /F1L#F (GaN)
B¢ LED » H&EBERA N 2 GaN REEEE LA L - F#H2E InGaN
TEfE > WFEBIHA EEREIRIEE (1. Akasaki) ZUZFrEERA) P B
2 GaN MR 55 —{EE ¢ LED - 2 —IHSBIRFCAIEREE » A
BESSE LED BREESE T o fF InGaN FEIEFZES » 3% 038 In &
BN ES] InGaN BEFR A/ » EMEEHE L ELNERITE - HIR
chiHE 8+ - B3 T8 —FHE St LED RENESH (LD) - Hfdktt
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4CEEHH ~ 35 B IRAR AIAVEEEE > SZIEF Tt B #EE A 20 42 R oTRE
HUERS » RILE P& % TE5¢ LED ¥ LD 2421 © B 1-3 APAi#EL6)
R -

K&t LED BYfFEREM S5 75 —E Bt LED » 1996 £ » o
fHE L Ll InGaN Bt LED BEXKF OB M RE - HENAHHM
# B Y3A150,, ¢ Ce (YAG : Ce) » R{INBAZEH B¢ LED » A&~
17 2006 F R H AW H T T1ERH24% (Millennium Technology
Prize) ° HARECMIEYE LED WHIRAE T LED RIEREE » 2
& LED %n ~ LED BAAFERIR A 0IAE » (15 LED ~H SRR IEATHY
famiE o IS E¢ LED FEMBRRIREFEENESFBIAEE - fFi
WHESEE (Incandescent Bulbs) ~ HY/& (Fluorescent lamp) ~ [4Z
(&Z)E (Halogen Bulbs) % > ZAM{EHYE LED ZE8 60 Im/W » & E B
100 Im/W 1% » BUEEE - SBRRNEREZFNEZEE - B 1-4 30
T LED &L -

AlInGaP/GaP Fluorescent
AlInGaP/GaAs
AlGaAs/AlGaAs -~

w

Conventional LED Nitride LED

AlGaAs/GaAs
| J

GaP:(Zn, 0),
GaAsP_

.//
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1.1.2 EEEBBARMIRETY

M BEVR BN BEIR (R BRI R IIR1E - FERE S A )5 2R
YR IR » MAETTRT — RAVsk &R - Hop@EREIEEH (Solid-
state lighting, SSL) /R2—fEREAHL {7 » BI5GB REE M A OtREN &R B
FOIR o Bl &3¢t “#sAE (Light Emitting Diode, LED) ~ B3¢ E48

(Organic Light Emitting Diode, OLED) ~ &7 &8¢ _1h#8 (Ploymer
Light Emitting Diode, PLED) {E&BRBHEIE » DIEREREGEE - H
nCEIRTIEL e A

FAZKIKE (CNT) REAEGHEHMES] (FOkRI) @ EEE
AR RIGM B FHEEE FHHEREFR > EEZEFIREEZL
fréEth RGB —fEEEEE M » B /%5385 ¢)F (Field Emission Light,
FEL) - TR ERERERRY 2 — -

B 1-5 37 T ERERREBA LR 2 A o

PLED © CNT-FEL
B8 1-5 ERERBICRERERH
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1.1.3 BIREYYEREF

(A) SRR MR ST
REZES » NN PAERIDKOEERBE » 4KE ~ 11E - H
BIEEAEGRRE - RENEEEARHZH - BRELTEEHEEFE
LRENLIR » EFFHA BRI R AR - EXE 19 4y » #
B E AR T (Humphry Davy, 1778~1829) 3ZBATRILIE » FAEL
NERNERERANSE —ZECR - 53 1879 & » ERIGHRE WA
(Thomas Alva Edison, 1847~1931) #ZHH 7 B A& H{EEINEZ=RAH
BIE - A EIEEE 7 AEARIARELNF R A EIE8 &1 KRR
BERIEIARR - FEERIERE - 55%058 - BOUE - FEEAER
HARRBATT MR - SR T S HPPDHE R - B 1-6 KsRBHRBIH RS
JEERZBARACHEE

Evolution of Lighting

200
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E 150 Electrical High-Pressure

= Discharge Lamps ]

= gelamps || ¥

:1‘-:)) Metal Halide

= 100
%‘ Best LED

9 Fluorescent P—

2 50 ‘
£ " L& White LEDs
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¥
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