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Phosphors for White LED Solid State Lighting

LU X ng-ren
( Chang chun Institute of Op tics F ineM echanisn and Physics Chinese Acadany of Sciences Changcdwn 130033 China)

Abstract W hite lghten itting d bde( LED) is rapidly evolving for use n the special and general ilum nation
app lications A mainmethod for producing white LED & to utilize a hGaN blie or near UV LED chp and
phosphors which have the characterstic of wavelength-converson The essen tials of phosphors which are su+
table for white LED nclude (1) phosphors are efficiently excited by blue orNUV LED and efficient rad iatve
em issbn of appropriate visiblewavelengiy ( 2) excellent prefomence of tenperature quenchng ( 3) good sta
bility and (4) snall particle size( <5 nm). In this paper the schemes and principles on advanced phosphors
forwhite LED are discussed in greatdetail It is mportant that a relationsh p beween the 5d centwid shift n

Ed’ and Ce’ ions anbn polarizability, covalency electronegatwity of the cations pertuibations of the
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crystalline environment n phosphor hosts as P. Dorents's resu lts

Based on our studies lum nescence properties and energy transfer of C e, P, Th", Eu’, Eu” and
Mn™ bns are presented in the (Y, Gd)3(A ) Ga)sO, gamet and Cagd (S0O4)4CL(A=Mg Zn) chbrosilicate
systans and some tungstate and molybdate The staircase spectrum n Ed’ 4f (7F]) 5d configuration was
observed n chlosilicate phosphors at RT. The purish—bhe(Ce“ ), green( Ed’’, Mo ) and 1red(Eu3+ )
em issbn bands arise fian Ce’”", Eu’", Mn~ ions locating at eht; s and burcoodnated nequivalent
sites i chlorosilicatg respectively

W hite LEDs which show the related cobr tanperature n the range of2 700~ 8 000 K and hgh rending
ndex (R.) are obtained by canbinng InGaN blue chip and phosphors The em issbn spectrum, chran atic ity
coordinate (% y), bmnous fux and lum nous efficiency of white LED packaged by us were reported The
optt characteristic changes at various fomward-bias currenis(/y) have been discussed In this study itwas
shown that chram aticity coordinate values (x and y) ofwhite LED shifted and resulied in the related color tem—
perature (T.) mcrease The T'. change and stability on a white LED can been characterized by a difference
valure ((F'.) of related cobr tem perature at various /.

High powerand high brighinesswhite LED is the fiture of sold state lghting New efficient phosphors for
SSL w ill be developed

Key words phosphor white LED; lun nescence sold state lighting rare earth activators
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