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The role of Si playing in the luminescence and the solubility of Eu*" in AIN was investigated by
measuring the luminescence spectra and XRD patterns. It is understood that the doping of Si enhances
the solubility of Eu2+ in AIN, and plays a key role in reducing the amount of impurity phases and in
improving the cathodoluminescence of AIN:Eu,Si. It is clarified that Eu forms a single layer structure
with the Si condensation between the AIN wurtzite blocks, based on the analytic results of EXAFS and
HAADF-STEM techniques. In addition, the cathodoluminescence properties of nitride phosphors for
white LEDs, such as La-Si-O-N:Ce®", p-sialon:Eu®*, AIN-SiC:Eu?*, Y-alon:Mn?*, were investigated,
through the bandgap engineering and surface modification. Among these, green p-sialon:Eu®* and blue
AIN-SiC:Eu** phosphors show interesting cathodoluminescence, enabling them to be used for
field-emission devices.

SRR
(BREHAT - 1)
B [ B 2 =
200 84 8, 000, 000 2,400, 000 10, 400, 000
200 9FE 3,900, 000 1,170, 000 5,070, 000
201 0% 2, 400, 000 720, 000 3,120, 000
I
FHE
ik 14, 300, 000 4,290, 000 18, 590, 000

T I =
BHFE DR - fEH - BB TS - KEiE - BEREM B
X—U— R Aok, 2. FED. B, T R ERER

1. AFZERIAE 4 A D 5 DFANKEL R L H>oH Y . CRT 763
T x DAETFICRNERNT 4 AT LA TR VTAITL TN D, TORT, BEFH



it DR % LT D FED 1. HIEE.
Ly h 7 AN, @A, AR KH
FEENEOREEZATHZ L2 5, CRT O
BAESRIRoOERMT L e L L THRES
NTW5, 2o OmE IXE SRk O
PEREIC L > CTIRE SN D, FED TIHKHEE 1
MAa RS L CEERE oD RO,

KEETHET DI ERRDEND, EHIT,

EWVEMEEIZBRIND 72D, THAPED S
Thd, BUE, b T D8RI Y
SLRAMARNERTH D, LvL, kT
B FHROBIIZL > TRATIRICL-
THfR L CREBMEDO T ANREAET D20, T
4 AT A DOHbESIER T, —FF, Bk
MTEMESR IR EN+7 L ITE Z
RV, ZOXHIT, BEBIRRTHERLIFELT
DA IR, fk. FHEAOEILRN L
L INTWAS,

M7 5k, (KHE THR ChhE TX % AIN
FRHFEAICARDO BRI LT (R, fi# .
Appl. Phys. Lett. 2007 4F), Z O Y6IRIE,
MHAMEICEN TR Y FROAHMEN RN
EMB FED A— A RFGEERE LCHHE
LTWb, —F, Fxix, B LED H&i
L7 RO TE 2 2000 00 HiEED TH
V. A7 (Si-Al-O-N THE S b+ 5
I v RA)EIERIT BT, RS LR
Fr OENERENHE IO EL 52 D
L ERBENREREBEBL THLMNILT
X, Thb ORI R A FIZ, LED
ok, . k. HOOEGKOBRITHK
L7z, UL, &R &M
2007 HEIZRHSTFENY TH Y, HELS
DENIIRIETE TR, 2T, AR
LED Hi#&® SiAION #6R MR A Jiz
AIN RESERIZI T D3 A 4 > OENLER
BEEHIET L Licky, ROAOE A
EEDARENEN S D LB 2T,

e Hixn < oD O FE TR
EREABRN L TX7-00, BARNLEITHS
WD EZRFOLDICELEKD &5
TV, BEEMELE & ORVEE M (8
RREOME) OfmHPORM (FEREE
TCBARE TR D RS ESR R DR ) D3R
KHEMETORKEEZEZBND, 5FETO
e, HiEHE 51X 5% AIN:Eu 12 Al &
N BB ) a v 2imT 5 & BEM
NekEE L, BRI B R M A
oz &ML, LrL, ZOFEIT
AIN (TR Y | D%t R S LI HiE Tl
VW, ELWOMAR, FEROTHE, fEaeiE, N
v RREEDEVZ LY | EEMECKMGIRES
TRV —RERNRR DD TH D, 1o
T, AKHEE AR 23 1T D RO RHE A R
WIEORER - iFH O 2N L T uE7e

SYAAN

2. WtoEHB
ABFZETIE, IR DOFEHERT L v TH 5D
T4 — LRI varF 4 271 A (FED)
THELIND, BE kV OELECTHET 5
T R O T & 2R E R T 5,
ERDESCRIL, B L) R CTHFSE R
FEIIVTE M, MHANE & 3NN A2 WS
501372 < \FED #pES T 57200/
Lo T, HFEEBIX, AINRY AT
2 2 (Si-Al-O-N THER SN2t 7 I v 7 R)
ZARANE LIdOBROMTE TERER S 5,
IS OM BRI A D A E TR
TORNDFEIIE, 22T, Zufbickd
Ny R 2=7 U ok 0 EEME A
5325 EEHITARA MNEROREA A D
RO ERBE 2 L <. FED fikoAR, k. &
BAREBRR T 2N ET 5,

3. WD ik

WS EEEF, SEM., & 1 2h 3 HAI%E
&, mERERESEE, VT, 74 by
SxvkUAEDY—FLIRxvEUAE
HIE L, ZhSEEAROIIEHIEZ T 5,
T, A - AR YR A VT
B DI A7 BV ERIEL, /S FF
Y v T EHET %, MRBITEEEIC XV S
FH 2 [R] 7 33 & OV db 52 09 72 S A A 5 2 AT
T 5, FHRWE Th - = 5A ALFESH (ICP,
R ER N . BE D MEEE 1 B
(TEM), ¥k X#Er, - REsr o7 —
K ) — bV NMENT L, FE G R 5,
(1) VU arowhc ks AN RHED#EE
PR, BTG, N2 RiE - L O Euzt A A
VDT RIF—YEN IR E DB kR L
U arO&EEIERLNNIT S,
(2) RGO - FHESENTIEE VT
FHIA A Bu O EHYA R L R
AT D,
(3) AIN:Eu (Z81F D& -HrEhEF erkts &
T AN —REBEEZMAT L LB, Zh
B O & FATFIEEhFR O m R Y e,
(4) IR0 B LI RE L~ RS b %
JERET %, BEfF =t Wt R E7213E 050
ZeoOXREEMEZRTE L, BEMEEANR
X v 7 S L OBMRERET D,
7o HEMESCER I KA DYEN I L &
ThER bR R SRR I B 2 D
TIN5,
(5G) BEZEN7-Af LED FZ={baotiko
Ny FHEEZ RIS D720, N Ry v
V=T VT EIERL, D=
i) MiEERERRT DR TEOEA, iii)
BEVER DRI ER Y filde, AT E T TS



(SEM) Z bt & L7=4 s 2 v ¢, K
B RIS X B3R E 2 WE L, FED
O E LTI 5,

6) X AU RXy v 7O, HEMEOE
Nz o vy RgEEL a7 2 A MM
EEAETHEMWICER L, & EA T
(Euzt° Ced*72 &) BVMIER LR A 4
(Mn2+72 &) Z RN U 7= 5B o W g Bz
1T,

4. FFZERRE
(1) FEOAIN:Eud LRIl T 53t

WV 2 oy E % figt i

U a RN & 5 AIN:Eu #6E D5
WA b X OFSEHREILK 1 127RT,
HEAINY > 7 AL IEF T ORI 0 B
22X, AIN DRSO EEZHND,
U OUPIMENEINT 5 &, EARET
—HWRKTE2N, 20kl sd, —FH,
470nm U7 THWEENRRIZIELS 720 | &
SIZEERFEXALT FABROE DR E —
I\ D,

MAXRDEREDOLY Y 3 DR
2 & AR A LT AIN:Eu O F i
DT EEZHALMNI ST, v oy
I% Eu 23 AIN S I B PE & HilfE 35 L CHEE
REERI-L WD EEZ LT,

2.9% Si

CL intensity

250 300 350 400 450 500 550 600 650
Wavelength (nm)

Fig. 1 Cathodoluminescence of AIN:Eu,Si
with varying Si concentrations.

Fig.2 HADDF-STEM image of AIN:Eu,Si in the
[110] direction.
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Fig.3 The crystal structure models of (a) Sr
polytipoid and (b) Eu, Si co-doped AIN. In Eu, Si
co-doped AIN case, an EuN12 cubooctahedron
layer is formed. (c) A schematic of the Eu, Si
co-doped AIN structure. It consists of three parts:
Eu layer (filled part), the wurtzite block (hatched
part), and the inversion layer (open part).
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Fig. 4 XRD Patterns of AIN:Eu,Si by using
(a) SisNy and (b) SiC as the Si source.
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Fig. 5 Cathodoluminescence of AIN:Eu,Si with

varying SiC concentrations.
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Fig. 7 CL intensity as a function of irradiated

time for La-Si-O-N:Ce®" phosphors.
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Fig. 8 Cathodoluminescence of y-alon:Mn**
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Fig. 9 Cathodoluminescence of p-sialon:Eu®*
with and without the 1n,05 coating.
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