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position)el] *Js) LA A2 WA AHasto] Alzholo] 7o) TG Aol Askaela £ Eae] 3
g2 2AS zAspgic) Aalalelel o8 8 Fel HAE H4 AINYE XA 3R} B (Xeray
photoelectron spectroscopy : XPSy&- AM-8-slod ghelalgict. gl Sef=nle] RF 4, k& 2% 9 A7}l uje}
A 71ke] Ala) uke-3F Al 4ol AbA]el o) e efH XPSe} AFM(dtomiL force microscopy) AF&-3}oq
Alehlch. el ool o)A} Wstelo] 79 whe A 4e] ok RF £2o] wel 27184 Alst b
2-510] AINS- 34 A7) A4 RF &8 6 upe} 2718 & A4 g8 dabsledcl e} X’s‘ﬂr e &5
S A17be] Z7bol] ubE AINS| AThae) obe ula 2REL HASATh B4 Ar 252 S £3 XPSe)
depth profileS- #&3 A3} 2 g}=e QOM] we} 37¢] t}E 20w o)Roizf 9]e-S 3lelalelr).

Abstract — The chemical aspects of nitridated surface of sapphire(0001) have been studied by X-ray
photoelectron spectroscopy. Nitridated layer was formed by remote plasma enhanced-ultrahigh vacuum
deposition at a low temperature range. It was confirmed that this nitridated surface was mainly consists
of AIN layer. The relative amounts of nitrogen reacted with Al on the sapphire surface and their surface
morphology were investigated with X-ray photoelectron spectroscopy (XPS) and atomic force
microscopy (AFM) as a function of radio-frequency power, reaction temperature, and reaction time. The
amounts of atomic nitrogen activated by plasma which was subsequently incorporated into sapphire
were increased with RF power. But the amounts of nitrogen reacted with Al in sapphire was initially
increased and then remained constant. However, the relative amounts of AIN were nearly constant with
irrespective of nitridation temperature and time. Furthermore, a depth profile of nitridated layer with
XPS showed that the nitridated surface consisted of three layers with different stoichiometry.
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Table 1. Experimental conditions for sapphire nitridation

sample RF power temperature N, flow rate

number (W) coy  Imel) T geemy
1 100
2 130 483
; o 1800 50
4 200
5 350
6 400
; 160 om0 8
8 550
9 300
10 600
" 160 T R
12 1800
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Fig. 1. Al 2p XPS spectrum from sample #8.
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Fig. 2. N 1s XPS spectrum from sample #8.
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Table 2. Binding energies of Al 2p and N 1s for chem-
ical species formed on the nitridated sapphire surface

Compound Al 2p (eV) N 1s (eV)
AIN 732403 397.0+0.2
sapphire 743102 -

N-H or N-N - 399.3+£0.2
N-C - 402.9+0.2
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Fig. 3. Depth distribution of nitrogen (N 1s), carbon (C
1s) and oxygen (O 1s).

3.2 F3HE9| 20(0i WHE BN

Fig. 3& 3 kve] g} 7}44 Ar o]0 2 23
B8 A7lwA & 10 Alsie] XPS o] ¥4 Az}
2, 0] w9 AINo| g A¥E]d %= oF 035 Ak
olt}. O 1s Fo]z29) Al7]= AS 4 2 Bt HA 5
7} & ¥ 719} wshr] sk, o)t Wske AR A}
sfole]e] Exl £ o Z4F AIN upfo] 3AJE|o] 4}
tjHog B ol Atart EAfslng, Avesst g
A Abzgdzbel] thgk go]=zz) 27k F7t & F 1 oA
A Algjolofol A Akl iEF W84 FAAP}
vher] welebar & 4 glvk F 2#E]E 27l O
1s 5jo)=8) 2L A7) FHe AINZE 2 AJE 9]
the A& Yehdls Alelh28). C 1s o] =29 A7l
27158 Aashe FEs ez glen, AsEE
3l7] 9] & div| 24 FAHAY Fepzat F
Aol AEYA 5B vtav) oA At sle A
o7 QAEH9). Yubd oz AlNo|M = 44ks} uh3-
of os} A% N-H 3}ghEo] upnt Woff £xj3fed, N
Is Zjo]anto @ Zojo] wy 7 5}3E-2] WiE A
gsAl e o 47F §louH18], Fig. 304 & &= g1l
AINel|A] 7]918F N 1s Fo] a2 Z7] 1027 F71e F
Zashe A%E vepd gLz, N-HN-Ne4 7]9l
N 1s ¥]o] == AINel|4] 7]aldt N 1s o]o]e} h=kA
o7 & AgE epla glon 1202 oPelAE

Journal of the Korean Vacuum Society, Vol. 7, No. 4, 1998



324 oA - WEA - AT

—m—N 1s (AIN) T T T
—— N 1s (N-H or N-N)
400 ) E

..o-o\./.\o—o/. "

399 | g

3g8 | 4
| J,L{. \.\I—»-—.-l\./.
'

397 ..

Binding Energy(eV)

i { L L 3. S L !

0 20 40 60 80 100 120 140 160
Sputtering time(s)
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