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Abstract

We have investigated the optical properties of Erbium (Er)-implanted GaN by photoluminescence
(PL). Various doses of Er ion were implanted on GaN epilayers by ion implantation. Visible green
emission lines due to inner 4f shell transitions for Er’ were observed from the PL spectrum of
Er-implanted GaN. The emission spectrum consists of two narrow green lines at 537 and 558 nm. The
green emission lines are identified as Er' transitions from the “Hiy and “Sgs levels to the ‘L ground
state. The stronger peaks in the case with the dose of 5x10 Yem ~2, together with the relatively
higher intensity of the Er* luminescence in the lower doped sample. It implies that some damage

remains in the case with the dose of 1x10 c¢m 2. The peak positions of emission lines due to inner
4f shell transitions for Er* do not change with increasing temperature. It indicates that Er’" related
emission depends very little on the ambient temperature.

Key Words : Er, implantation, GaN, Photoluminescence

- ol (transition)dl ol& 2
(color filtering)”7} & ¢k, Aol Siolt} A}

stolo] 9ol 4%® Er, Eu, Tm 2 Pr =39

L o2,
ol
s
o

1.M 2 # =338 GaNve Hagde] 3 d3az A%

. . . A AT gol AFHL U= FopoltH7-9l. HE

Erbium .(Er) Europium (Eu), Thulium (’I;jn))\, 2 T GaNZEHY wHe Lmsdoz

Prascodymium (Pr) &€} HEF (rare earth) A& _ 0 ygeg 25 gus oo yu 2909

of BME 55T B 54 3 GP2ARA ' Y e
=

9 g4z A B
(-6l AEF Anel g8 THe
EF 947 798 249 43

of A d¥E& GaNe] 383 EXo e 2o dFAR7} 21
1) %EE}F’- B H3 ) H3 rh2-5]

Ere 9% w=s 24 gol #4922 o 7
4 0 dosle BAAA FHAR e

3 o] -r-rﬁl' #9 We (w1de band- gap) o
Z 9tk GaNE 7122 & ¥R AHZ Eo
=
s}

A= g, gy og%m yuRa AE 3

7_(_-1

o

=2

3 ) 3] 9k 2 A A Zbawky 9l
¢ AN sHE WA e AR s =9 waadel ge 44, =4 % 44 Y
3

g Aol FAAX 29 A= osag)l uhst -

F5u gAl }-X‘ﬂ—]’ -rlﬁﬁi T 9 S Qizl’i :rl‘}‘é%]_ %%Z‘j@ P%lﬁ\_x} 1112}9,] 5’&-@
E4& 71X = ARY el %‘?Ziolﬂi e .

Al ZFagt AFHA et} o2 F¢ ({on implan-

1. Alzicietm &AL sto) tation)& B=A o] E4E AxE FYET] 4

(RAAl AT IHE M 1-1) & g AREEI lon, wEA A e 7
a. Corresponding Author : csson@silla.ac.kr Aol JYe] uFE =HE (dopant) FAE F
xg/\o‘x}' 2005. 10. 19 o1 3L 2~ 9\151 fﬂl:H H Eiﬂ/\x}' 11]7—‘}01]}\1 %Aﬁc’]
1AF MAL 2 2005, 11. 9 = T - = - LRt
MALRER 2005, 11. 18 34 71<0)tH10,11].

1101



J. of KIEEME(in Korean), Vol. 18, No. 12, December 2005.

£ dAvoAle MOCVD (metalorganic che-
mical vapor deposition)® A}ztolo] o} AAd
GaN #tatdl Er o2& FYsle Er =3¢ 9
9] PL ({photoluminescence) ~#HE# (spectrum)
o2RE FTHY EA @ mastaxtdic. Er
HE GaN ureo 2 XRE Er o]0 93 &

A FE B g w4 wre BR 4

AR}, EF, OGP Z2FoT Er =PH GaN
o Bty -s— & zAs9
2. A g

GaNol BER 92 =93t wyez:

MOCVDY MBE (molecular beam epitaxy)Z A
4 T Ers E93AY, GaN 9t 4% & o
2o o] 2 FPoE Ersg FUTL 4 vk B A ¥
o= MOCVDY 2&] AZ9 GaN uiute) o]
Fdo2 Erés FYstd Er =¥€ GaN #H#e
A Z-ak 3 o}
200 KeVe] o] F9 oo 4 71A9 &
Z  (dose), 5x10 Bem ~ 5x10 Yem 2 2
1x10 Bem 72, }o2 GaN wube] Erg Zz F
A3tk GaN itk i) Z2AE|E (projected)
39 ¥ 932 sEE A4 % 40 nm ¥
3*10 Bem 7?2 zdslgd. 9 3 *]?ilé—%
Fdom od Azt o AEg &3sla, E
1—%4 F43E f3M N2 FME 33 % NHs
271014 1050 °CE 30% F< dx=Art. A
Hel FE3 B5AL 16 KollA He-Cd (325 nm)
#oj Aol ojst PL 2#& EAsto EAMsqh

al
=

3. 23

5x10 Yem 7%, 5x10 Mem "2 B
1x10 Bem ~29] 247) tt2 22 Er =93
GaNell tfgjA 16 Kolx 23" PL 2¥EJE
ek},

Er 238 GaNOZ5E 400 nmol A ¢ w=-w

e

a

a8 12

E Holeo] 7118 w33 2L 500 ~ 600 nm g el
A9l 48 #9 (deep level)9} BHA A ¥go] e

oh E& W% (FWHM; full width half
maximum)©] && 7MA % e =4 uxg w3
#EZE F AJG 44 WE EQT Aol
% o] F2 ¥4 dF 3o #g A
o33 o] n&E 4 Utk GaN W=F of
ol AUAE e 2 #4947 4&

5o oAl
2o 2 l“l°

1102

Er implanted GaN (161\)

10 T
- = (1) eemenne Er zxza"ch
3 2 ) Er 5x 106" em?
= 21 € S 13 oy
s 10 7 D-A @) Er sx108%cm
- -
< <]
= 4
PEURN SN “he) -
= | Er( Sz hse)
g
S 10}
-
o
101 g
3) 1y
102 . .
400 500 600 700
W avelength (nm)
33 1. 16 Kol Er =3¢ GaNe] PLAHEY
Fig. 1. PL spectra of Er-doped Ga.
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Fig. 2. PL spectra of Er-doped Ga.
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